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ABSTRACT
The purpose of this investigation was to compare the 
measurable psychomotor abilities of a group of undergraduate 
instrumental music majors with identical measurable psycho­
motor abilities of a group of undergraduate non-music majors. 
It appeared that the study would indicate certain psychomotor 
strengths and weaknesses of the two groups tested. The find­
ings appeared to have significance since psychomotor abili­
ties are known to be required of instrumental musicians, but 
specific psychomotor abilities remained untested. Research 
into this area of study was recommended by authorities in the 
fields of music and psychology. The null hypothesis to be 
tested was: There is no difference between measurements of
selected psychomotor abilities of undergraduate instrumental 
music majors and measurements of identical psychomotor 
abilities of undergraduate non-music majors.
Psychomotor tests which appeared to measure psycho­
motor abilities used by instrumental musicians were chosen
for use in this experiment. The tests chosen were the 
Minnesota Rate of Manipulation Test, the Groove Type Steadi­
ness Tester, the Purdue Pegboard Test, and the Tapping and 
Dotting sections of the MacQuarrie Test for Mechanical 
Ability.
One hundred undergraduate instrumental music majors 
were tested. The distribution of the sample by sex, instru­
ment, or class was not regulated, though a subject had to be 
at least a second semester freshman and have had no grade 
lower than C on his major instrument.
A sample of one hundred undergraduate non-music 
majors was tested for comparative purposes. These subjects 
were not currently playing a musical instrument and had not 
played an instrument during the three years prior to the 
administration of the tests,
A statistical comparison of the means of the two 
groups revealed that the instrumental music majors performed 
better on each of the ten subtests of the test battery. An 
application of the Fisher t test of significance indicated 
that the differences were not significant at the .05 level. 
The null hypothesis was not rejected.
Significant differences at the .05 level or better 
were found to exist within the music group when either the 
t test or the Chi-Square test or both tests of significance 
were applied to the findings. The females performed
significantly better than the males on six of the ten test 
sections. The music sample was also compared by dividing 
the group according to the instrumental family, and it was 
found that the differences were significant on only the 
MRM - Placing Test. The sample was compared by curricula 
and it was found that these differences were significant 
on five tests.
Significant differences were found to exist within 
the non-music group by application of the tests of signifi­
cance mentioned above. The males were significantly better 
on the MRM - Turning Test, while the females were better to 
a significant degree on three of the Purdue tests. Students 
with typing ability, in comparison with the non-typists of 
this sample, were significantly better on the Purdue Both 
Hands Test, and subjects who had previous instrumental ex­
perience were significantly superior on three of the ten 
tests when compared with subjects with no record of previous 
instrumental experience. Subjects of the non-music group 
who were majoring in ten of the fifteen subject areas of 
this sample were significantly different on one or more 
tests of the battery.
The principal findings of this investigation appear 
to be (1) the over-all superior, though non-significant, 
performance of the instrumental music group in comparison
with the control group of non-instrumentalists, (2 ) the 
significant differences found to exist within the group of 
instrumental student musicians, and (3) the significant 




The importance of psychomotor abilities and skills 
to people involved in various areas of endeavor is often 
underestimated. Typists, craftsmen, artists, surgeons, and 
musicians are a part of a large population of people whose 
livelihood depends on physical skills. In addition to 
these vocations, there are many avocations which require 
physical activity.
The importance of psychomotor skills to many differ­
ent areas was recently stated by Klausmeier and Goodwin:
All of us require physical activity to maintain good 
health so that we are more productive mentally. . . .  
Further, psychomotor skills are relevant to every 
student in every subject field. . . .  Of course, music, 
visual arts, agriculture, and physical education re­
quire more use of motor skills than do mathematics, 
foreign languages and social studies.1
There are many areas where psychomotor abilities 
are known to exist, but research is needed to substantiate 
the existence of specific psychomotor skills. Guilford and
1Herbert J. Klausmeier and William Goodwin, Learn­




Fleishman have been successful in their attempt to identify 
the types of psychomotor abilities. As a result of their 
workj investigations are now needed to determine which types 
of abilities are specific to particular activities.
The Problem
Statement of the problem
It is evident that instrumental musicians use psy­
chomotor ski11sj a specific psychomotor ability which is a 
combination of a mental process with muscular action. Re­
search is needed which will identify specific psychomotor 
skills which are used while playing musical instruments.
A review of the literature pertinent to this topic revealed 
that the psychomotor skills of instrumentalists and voca­
lists remained largely untested.
The purpose of this investigation was to study the 
measurable psychomotor abilities of a group of musicians, 
specifically undergraduate instrumental music majors. A 
group of non-musicians, undergraduate non-music majors, 
was tested for comparative purposes. It was to be
2J. P. Guilford, "A System of Psychomotor Abili­
ties," The American Journal of Psychology, No. 71 (1958), 
p. 165; K. A. Fleishman, The Structure and Measurement of 
Measurement of Physical Fitness (Englewood Cliffs, New 
Jersey: Prentice-Hal1, Inc., 1964), pp. 8-26.
determined if there were any differences between the meas­
urable psychomotor abilities of the musicians and the non­
musicians .
Null hypothesis
The gathering of data under conditions created by 
an investigator for the specific purpose of obtaining data 
is defined as an e:-.per iment.3 The null hypothesis to be 
tested in this experimental research project is: There is 
no difference between measurements of selected psychomotor 
abilities of undergraduate instrumental music majors and 
measurements of identical psychomotor abilities of under­
graduate non-music majors.
Significance of the study
Research into the area of psychomotor abilities 
should produce findings which will indicate if instrumen­
tal music majors in the School of Music of Louisiana State 
University perform selected psychomotor tasks better than, 
similar to, or not as well as the non-music majors tested. 
These findings should make a contribution to researchers in 
the fields of psychology and music who are attempting to
3Kenneth H . Kurtz, Foundations of Psychological Re­
search (Boston: Allyn & Bacon, Inc.. 1965), p. 3.
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determine the psychomotor skills used by instrumentalists. 
Too, findings of this nature should provide further insight 
into the study of music aptitude and music :.chieveraent.
Some differences in psychomotor abilities of musicians who 
play different instruments may also be determined as a 
result of this study. A comparison of the differences in 
psychomotor test scores of students at different stages of 
preparation will be provided. This data should be of inter­
est as it may reveal changes in the psychomotor abilities 
of both the music and non-music samples of the student body.
In summation, the results of this research project 
which appear to be significant are:
(1) The test scores of selected psychomotor abilities 
of instrumental music majors.
(2) The test scores of selected psychomotor abilities 
of non-music majors.
(3) A comparison of the test scores of psychomotor 
abilities of instrumental music majors and non­
music majors.
(4) The differences of test scores among the instrumen­
tal group.
(5) The differences of test scores within the non-music 
major group.
(6 ) The differences of test scores among the four classes 
of the instrumental music majors.
(7) The differences of test scores among the four classes 
of the non-music major group.
5
Method of Procedure
The initial step in this investigation was the de­
cision to test a group of musicians and a group of non­
musicians for psychomotor abilities. The second step 
involved determining the groups to be tested. The decision 
was made to use student musicians at Louisiana State Univer­
sity since this group was readily available and contained 
musicians who were majoring in a variety of musical instru­
ments. Students who were not musicians were also available 
for comparative purposes. It was anticipated that the data 
which could be gathered from each of the two groups as a 
result of testing would be of value.
After determining the groups to be tested, the 
availability of specific types of psychomotor tests was
investigated. Information concerning psychomotor tests was
4secured from the Buros yearbooks. Although various psycho­
motor tests were discovered which were designed to measure 
specific psychomotor abilities, no psychomotor tests were 
found which were designed to measure psychomotor abilities 
belonging characteristically to musicians.
40scar K. Buros, ed., The Third Mental Measurements 
Yearbook (New Brunswick, Conn.: Rutgers University Press, 
1947), pp. 663-664; Oscar K. Buros, ed., The Fourth Mental 
Measurements Yearbook (Highland Park, New York: The Gryphon 
Press, 1953), pp. 159-180, B142; Oscar K. Buros, ed., The 
Fifth Mental Measurements Yearbook (Highland Park, New York: 
The Gryphon Press, 1959), p. 873.
6
Psychomotor tests were divided into two groups of 
tests: apparatus tests and pencil and paper tests. Guion 
stated that apparatus tests are valid as screening devices 
to determine if a subject has a minimum level of skill re­
quired for proficiency in a vocational area. Researchers
were encouraged to develop new uses for tests previously
5considered as tests for potential industrial workers.
The following evaluative criteria were used in the 
selection of tests for this experiment: reputation, availa­
bility, reliability, validity, ease of operation, compati­
bility with other tests, and the amount of time required to 
administer. Dr. David Yang of the Psychology Department,
Dr. Jack Nelson of the Health, Education and Recreation 
Department, and Dr. Robert Shambaugh of the School of Music, 
Louisiana State University, assisted in the investigation of 
tests to be used in this study.
A system authored by Guilford, as shown in Table I,gwas applied to the tests chosen for this experiment. The 
psychomotor factors are subdivided into abilities, however, 
the terms factors and abilities are generally used synony­
mously by other authors.
^Robert M. Guion, Personnel Testing (New York: 
McGraw-Hill, 196 5), p p . 2 99-300.
^Klausmeier and Goodwin, Learning and Human Abili­
ties , p. 303.
TABLE I
A MATRIX OF PSYCHOMOTOR FACTORS, WITH COLUMNS FOR KINDS OF 






















































Source: J. P. Guilford. "A system of the psychomotor abilities." American Journal
of Psychology, 1958, 71, 165.
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The factors which appear to be tested in the tests 
used in this experiment are impulsion, speed, static pre­
cision, dynamic precision, and coordination. The abilities 
which were thought to be measured by these tests were limb 
thrust, tapping, arm speed, wrist-finger speed, arm-hand 
steadiness, aiming, manual and finger dexterity, reaction 
time, and multilimb coordination.
The apparatus tests selected for use in this experi­
ment were the Minnesota Rate of Manipulation Test, the Groove 
Type Steadiness Tester, and the Purdue Pegboard. The 
MacQuarrie Test for Mechanical Ability was the only pencil- 
paper test used. Since there was only one test apparatus 
available for each apparatus test, one subject was tested 
at a time.
In order to gain experience in administering the 
tests, they were administered to a number of graduate 
students prior to the testing for this study. It was found 
that the time to administer the test battery ranged from 
twenty-five to thirty-two minutes.
Delimitations
The title of this study, "A Comparison of Select 
Psychomotor Abilities of a Sample of undergraduate Instru­
mental Music Majors and a Sample of Undergraduate Non-Music
9
Majors," delimited the subjects who participated in this ex­
periment .
Music majors who were asked to take the battery of 
tests met the qualifications as shown in Table II. It was 
decided that the student should be at least average or 
better, consequently, he should have no applied grade lower 
than C on his major instrument. The subject should have a 
class standing of at least a second semester freshman, so as 
to admit only those who had survived the critical first 
semester and to insure a minimum of one applied grade on the 
student's record. Music students had to be currently per­
forming on a major instrur ent to be qualified, since the 
experimental group was to consist of performing instrumental 
musicians. The qualifications of each person were verified 
during an interview with the subject prior to the administra­
tion of the tests.
TABLE II 
QUALIFICATIONS FOR MUSIC MAJORS
I. No applied grade lower than C on the major instrument
II. Minimum class standing as a second semester freshman
III. Currently a performer on the major instrument
IV. The major instrument is a wind, percussion, string, 
or keyboard instrument
Non-music majors were secured and only those who met 
the qualifications as shown in Table III ware tested and used
10
as subjects in this experiment. The qualifications of each 
person were verified during an interview with the subject 
prior to the administration of the test.
TABLE III 
QUALIFICATIONS FOR NON-MUSIC MAJORS
I. Minimum class standing as a second semester freshman
II. Sample from undergraduate non-music curriculums
III. Currently a non-performer on a musical instrument
IV. No playing experience on a musical instrument during
the past three years
The testing of the subjects took place in March, 
April, and May of 1969 in Room 82 of the Music and Dramatic 
Arts Building where a laboratory was installed. All under­
graduate instrumental music majors at Louisiana State Univer­
sity who met the qualifications were requested to be subjects 
for this experiment. Testing of this group was terminated 
after ample time had been allowed for testing and one hundred 
qualified music majors had been tested. A sample of under­
graduate non-music majors who met the qualifications and were 
willing to take the tests was tested. Testing of this group 
also was terminated when one hundred persons had been tested.
The rule for psychological investigation which was 
used to determine the number of individuals to be tested was
11
that which stated that all possible individuals of a given 
group who could be tested under the given set of curcum- 
stances, should be tested.7 It was evident to the adminis­
trator of the tests that all instrumental music students who 
were qualified to take the tests and who would submit to 
taking the tests were included in the music sample of 100. 
This sample determined the size and sex distribution of the 
non-music sample.
Definition of Terms
The terms motor ability, motor skill, psychomotor 
ability and psychomotor skill are used synonymously by some 
authors. For the purposes of this report the term psychomo­
tor ability will refer to a psychomotor function that is not 
specific to a task. A psychomotor skill will refer to 
psychomotor ability or the psychomotor abilities specific to 
a particular task. Thus, an ability becomes a skill when it 
is essential to a task.
Psychomotor Ability. Psychomotor ability is the 
process of a muscular action ensuing directly from a mental 
process.® It does not have to be specific to a particular 
task.
7Kurtz, Foundations of Psychological Research, pp. 
86-87; Fred N. Kerlinger. Foundations of Behavioral Research 
(New York: Holt, Rinehart, and Winston, Inc., 1964), pp. 
61-62.
®Wil liam A. Neilson (ed.). Webster's New Inter­
national Dictionary, Second Edition, 1960.
12
psychomotor Skill. Psychomotor sk^.11 is a specific 
skill in which the motor or physical component is heavily
involved. A psychomotor skill involves the use of psychomo-
gtor abilities when applied to a specific task.
Music Aptitude. Music aptitude is the innate 
capacity for musical achievement.10
Music Achievement. Music Achievement is the amount 
of knowledge and/or skill a person has acquired, usually as 
a result of learning.11
Kinesthesis. Kinesthesis is the sense of position 
12and movement. It gives a knowledge of position as well as
movement.
Undergraduate Instrumental Music Major. An under­
graduate instrumental music major is a person following any 
undergraduate degree program who is listed under Degrees and 
Curricula in the School of Music section of the Louisiana
9Klausmeier and Goodwin, Learning and Human Abili­ties , p . 302.
1°Pau1 R . Lehman, Tests and Measurements in Music (Englewood Cliffs, New Jersey: Prentice-Ha11, Inc., 1966),p . 8 .
11Norman E. Gronlund, Measurement and Evaluation in Teaching (New York: Macmillan and Co., , pp. 230-231.
12W. 0. Jenkins, "Somesthesxs," in Handbook of Ex­
perimental Psychology, e d . by S. S. Stevens (New York: John 
Wiley & Sons, 1951), pp. 1172-1190.
13State University General Catalogue 1968-1969, and whose 
major instrument is a wind. percussion, string, or keyboard 
instrument. The degree programs lead to the following 
degrees: Bachelor of Music, Bachelor of Arts, and Bachelor
of Music Education.
Undergraduate Non-Music Major. An undergraduate
non-music major is a person following any undergraduate
degree program that is not listed under the School of Music
section of the Louisiana State University General Catalogue 
141968-1969.
Organization of the Remainder of the Report
The remainder of this report is organized into six 
chapters which will present (1) a survey of the literature,
(2) procedures and sources used in obtaining evidence, (3) 
findings and interpretations of the comparison between the 
music and non-music groups, (4) the findings and interpre­
tations of the data collected from the music group, (5) the 
findings and interpretations of the data collected from the 
non-music group, and (6 ) a summary of the study with certain 
conclusions and recommendations.
13 .LSU Office of Publications, The Bulletin LX No. 1
(Baton Rouge: Louisiana State University, 1968), p. 174.
14Ibid., p . 174.
CHAPTER II
REVIEW OF THE LITERATURE
Measuring Psychomotor Abilities
Psychomotor testing purports to obtain numerical 
estimations of specific aspects of psychomotor performance. 
The famous quotation by E. L. Thorndike, "If a thing exists, 
it exists in some amount; if in some amount, it can be meas­
ured,"^ leads the investigator to the assumption that psy­
chomotor ability can be measured.
Research has made possible some basic assumptions 
regarding psychomotor testing. The theory that a general 
psychomotor ability is inherent in some people, which would 
allow them to be good at any manual task, is not believed to 
be valid, since psychomotor tests involving different factors 
have very low correlations. Cronbach said that reliability 
for apparatus tests in general was about .70, and as a test 
increases in length, it increases in reliability. Coordina­
tion on a psychomotor task is said to increase with forty
2minutes of practice, but will decrease after forty minutes.
The data from the results of psychomotor testing may 
have excellent predictive value in helping to identify
iLee J. Cronbach, Essentials of Psychological Test­
ing , 2nd ed. (New York: Harper & Brothers, 1960), p. 24.
^Ibid., pp. 308, 310, 311.
14
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3persons who can master a motor skill rapidly. Freeman
stated that motor tests have been found to be "moderately
useful in selectinq persons for specific types of training
4or for particular jobs.” There appears to be little re­
lation between the psychomotor functions measured by motor 
tests and the mental functions as measured by tests of 
general ability. It is reported by Freeman that many corre­
lational studies have yielded low coefficients. His 
conclusion was that the functions are primarily independent
5of one another.
The use of expectancy tables to prognosticate suc­
cess in certain occupations was recommended by Freeman in 
his evaluation of motor skill tests. He suggested that 
these tables be used by high school guidance personnel for 
screening student applicants for these occupations.6 It 
would appear that the inclusion of a psychomotor test, which 
would measure psychomotor skill required of instrumentalists, 
might be helpful in the selection of prospective instrumen­
tal musicians, should such a test be developed and prove to 
be valid and reliable.
3Ibid., p . 314.
^Frank S. Freeman, Theory and Practices of Psycho­
logical Testing. 3rd ed. (New York: Holt Rinehart, & 
Winston, 1962), p. 440.
5Ibid., pp. 440-441.
6Ibid., p . 443.
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The role of kinesthetic factors in perceptual motor 
learning was investigated by Fleishman and Rich. Their re­
port indicated that abilities which made an early contribu­
tion to learning during practice may be different from the 
abilities which assist in later learning.7 The important 
finding of their study would appear to give impetus to the 
search for particular psychomotor skills of instrumental 
musicians in their various stages of musical development.
A variable which has thus far been inaccessible to 
experimentation during motor skill learning is the proprio-
gceptive stimuli. These are the stimuli received internally 
by the muscles, joints, and tendons. It should be noted 
that this is a variable which affects psychomotor abilities.
Research into psychomotor skills has led to the
hypothesis that the more complex a task is which requires a
psychomotor skill, the higher are the requirements for
mechanical comprehension and general mental ability. A
psychomotor test alone would be an inadequate predictor in
such an occupation which requires more than simple motor 
9skills. The task of successfully playing a musical
7Edwin A. Fleishman, and Simon Rich, "Role of Kines­
thetic and Spatial-Visual Changes with Practice," Journal of 
Experimental Psychology, LXVI (1963), pp. 6-11.
^Ibid., p . 6.
^Freeman, Psychological Testing, p. 433.
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instrument would appear to require more than a psychomotor 
ability test as a predictor for success. A motor skill 
might be applicable to performance on a musical instrument, 
but it is certainly, only one of several skills required to 
play an instrument.
Testing Psychomotor Abilities of Musicians
Juan Molinari appeared to agree with Freeman's as­
sumptions when he said an instrumental musician utilizes two 
different, yet complimentary factors; the psychic and the 
physical. The psychic factor is formed by a liking for 
music, intelligence, sensibility, and reasoning power The 
physical factor includes the realm of physical movements 
produced by contracting and relaxing muscles necessary for 
performing successfully on each instrument. The character­
istics of these two major factors determine a person's 
aptitude for playing a musical instrument.^
The elements which form each factor are classified 
into two groups: innate elements and acquired elements.
Musicality, for example, is an innate capacity like intelli­
gence. The mastery of the physical movements can be innate
10 . . .Juan Molinari, "Estudio Psicotecnico Y Profesio-
grafico De La Ejecucion Musical," Revista de Psicoloqia 
General y Aplicada, VI (Madrid, 1951), p. 697.
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or acquired. The greater or lesser ease with which the 
mastery is accomplished depends on the anatomical and physio­
logical characteristics of each instrumentalist. In addition, 
one's mental faculties must assist in the musical perform­
ance . ̂  ̂
The playing of an instrument requires three tech­
niques: musical, instrumental, and organic. The musical 
techniques include all the theoretical technique common to 
all forms of music such as the understanding of (1) melody,
(2) rhythm, and (3) harmony. The instrumental techniques 
consist of the conversion of the written notes into musical 
sounds on a particular instrument well as knowledge about 
the characteristics of the instrument. The organic tech­
niques include the study and the mastery of all necessary 
physical movements in order to execute the different musical 
works on the instrument. The organic function requires 
comprehension and assimilation by cognitive activity, but it 
also requires a physical execution by the person through his 
psychomotor faculties. There are many cases in which a lack 
of mastery of the organic technique has hindered an intelli­
gent musical artist because he has not been able to externa-




Molinari was very concerned with finger movements.
He said they are most difficult because of the independence 
required. This independence is hindered because of the 
anatomical constitution of this part of the hand. Each 
finger has different characteristics which hinders an 
equality of movement needed to achieve perfect execution in 
many instrumental music passages.13
Of the three techniques mentioned, only organic 
technique is different in each individual despite the fact 
that the human organism is subject to some general rules.
It is impossible to find two people whose anatomical and 
physiological constitutions are the same. If the laws of 
musical and instrumental techniques are always the same, it 
is evident that the greater or lesser ease in executing 
musical works will depend on whether the physical and mental 
conditions of each performer will be adapted to these laws. 
Only a few instruments, the string instruments, are made in 
different sizes so they can be adapted with greater ease to 
the external structure, small hands and/or arms, of some 
players.14
13Ibid., pp. 698-699.
14 Ibid., pp. 699-700.
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Molinari's investigations disclosed that an examina­
tion and classification of the structure and function of 
the hands and fingers can reveal the motor aptitude of 
pianists. He also stated that achievement of a mastery of 
piano technique depends on big hands and a precise function­
ing of the hands. If the physical means of expression are 
not sufficient, the intellectual, musical, and artistic
15conditions will not be revealed to their fullest extent.
Molinari's research was part of an organized re­
search project at the National Institute of Psychotechnic of 
Madrid, Spain, where a department was organized for the 
investigation of the aptitudes of musical execution. Their 
object was to find the structural and functional deficiencies 
that are obstacles to the playing of the piano. Molinari's 
article was a report on some of the findings of this research 
project. Various testing devices were used in the experi­
ments, Some correcting instruments were also built to assist 
one in achieving greater motor ability involving the hand and 
fingers.^
Lehman reported that some music educators have placed 
value on tests of motor control which predict musical suc­
cess. The most frequently tested factor had been motility
15 Ibid., pp. 700-701.
16Ibid., pp. 701-706.
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which was defined as ability to perform motor tasks. The
test which Lehman recommended is very simple: the subject
taps on paper with a pencil as many times as he can in five
seconds. The score is determined by counting the dots, but
no norms are given. Another test is mentioned which requires
the subject to tap a telegraph key as many times as possible
17in a set time. This recommendation wr3 made in 192 2 by 
Ream.
The tonguing of 't u ' as fast as possible is another 
test which had been used to test for musical aptitude. Re­
action time is said to be a factor, but no test was suggested 
by Lehman. The ability to place needles rapidly into small 
holes is yet another measure listed. He concluded by ad­
vising that these "measures may be useful in helping to pre-
19diet likely success in instrumental performance."
It. appears that the information in Lehman's text is 
very inadequate, if not inaccurate, and unequal in value when 
compared to the high quality of the other information in his 
book.
A factor analysis of psychomotor abilities yields 
some significant findings as shown in Table IV. Freeman
17Lehman, Tests and Measurements in Music, p . 79.
18Merrill J. Ream, "The Tapping Test; A Measure of 
Motility," Psychological Monographs (1922), p. 317.
19Lehman, Tests and Measurements in Music, p. 79.
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TABLE IV
Psychomotor Abilities in Naval Trainees
Ability Characterization
Balance - visual cues









Ability to maintain balance with 
the eyes open and the feet in 
various positions.
Ability to move the arm or leg 
quickly where accuracy is not 
required.
Ability to coordinate the move­
ments of the limbs simultaneously—  
two hands, two feet, or feet and 
hands.
Ability to make fine, highly con­
trolled muscular adjustments, 
primarily where larger muscle 
groups are involved, with hands 
and feet.
Ability to make the correct move­
ment in relation to the correct 
stimulus, especially under speeded 
conditions.
Ability to respond quickly to a 
stimulus.
Ability to make continuous 
anticipatory motor adjustments 
relative to changes in speed and 
direction of a continuously moving 
target.
Ability to make skillful, well- 
directed arm—hand movements when 
manipulating fairly large objects 
under speed conditions.
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TABLE IV {Cont inued)
Ability Characterization
Finger dexter ity Ability to make skillful con­
trolled manipulations of tiny 
objects involving use of the 
fingers.
Arm-hand steadiness Ability to make precise arm-hand 
positioning movements where 
strength and speed are minimized; 
the critical feature is steadi­
ness of the movements.
Wrist- finger speed Ability to tap rapidly; pendular 
as well as rotary wrist movements 
are involved.
Aiming Ability to control hand and other 
movements when placing dots in 
small circles, for example. Some 
have previously referred to this 
as eye-hand coordination.
Source: Herbert S. Klausmeier and William Goodwin,
Learning and Human Abilities. New York: Harper and Row, 
1966, p. 305. Based on E. A. Fleishman, The Structure and 
Measurement of Physical Fitness. Englewood Cliffs, New 
Jersey: Prentice Hall, 1964.
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appears tc agree with this breakdown of abilities which is 
based on Fleishman's research involving United States Naval 
Trainees.
The abilities do not necessarily add new or differ­
ent insights into psychomotor activities, but they could be 
useful in the development of specific psychomotor tests
20that can be applicable to different types of occupations.
It should be obvious that certain psychomotor abilities are 
used by instrumental musicians, and only tests which purport 
to measure the psychomotor abilities considered to be used 
in instrumental musical performance were considered for use 
in this study. The tests chosen for inclusion in the bat­
tery of tests in this project measure one or more of these 
abilities according to authorities in the field.
Some government research has contributed findings 
in the area of psychomotor testing as a result of aptitude 
testing for various military positions. A review of psycho­
logical tests used in (air) pilot selection disclosed that 
data from apparatus tests and pencil and paper tests made 
about the same contribution. To substantiate this opinion, 
Guion stated that apparatus tests may be very useful as a
screening device to determine if a subject has a minimum
2 1level of ability for a particular activity.
2 0Freeman, Psychological Testing, p. 443.
2 1Guion, Personnel Testing, p. 299.
Guion deplored the correlation of psychomotor tests 
solely with traditional mechanical skills, such as those 
needed by an auto mechanic. Psychomotor abilities are 
specific to jobs of various types, and these abilities 
should not be considered to be related only to a few occu­
pations. Thus personnel testing has become stereotyped.
Guion expressed the hope that more imagination would be 
used by researchers in the area of psychomotor testing.
For instance, apparatus tests should not be limited to em­
ployee selection. Jobs normally considered as being 
intellectual in nature require some minimum ability in 
sensory discrimination and physical manipulations. A sug­
gestion was made by Guion that the Seashore pitch discrimi­
nation and intensity test could very well be used to detect
information that would correlate well with non-musical
27a cti v i t i e s .
This attitude gives impetus to a study of this nature 
where a non-mechanical activity might require some of the 
same abilities as required In a mechanical task. Jf this 
hypothesis is true, it would appear that the use of tradi­
tional tests to measure psychomotor abilities of musicians 
would seem feasible.
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Studies Related to Psychomotor Abilities of Musicians
The information presented in this section is in­
tended to introduce the research which has been reported 
concerning motor abilities or skills of instrumental 
musicians. Most of the investigators were concerned with 
problems which involved a motor function while a musical 
instrument was being played* and some of these reports re­
vealed psychomotor abilities in connection with their 
topics.
Several studies concerning damper pedaling were con­
ducted by Heinlein in the late twenties and early thirties. 
An article in 1924 reported an experiment conducted in the 
Psychology Department of Johns Hopkins University. As a 
result of this research* it was demonstrated that a piano 
technique* which was commonly thought to be accomplished by
a type of keyboard touch* was actually accomplished through
23the use of different damper pedal patterns.
Certain principles of damper pedal technique were 
disc.1 osed in another article appearing the same year. A 
kymograph c method of recording piano pedal performance had
23Christian Paul Heinlein* "The Function Role of Fin­
ger Touch and Damper Pedaling in the Appreciation of Piano­
forte Music." Journal of General Psychology* II (1929)* pp. 
462-469.
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24been used in this experiment. The technique did not in­
volve any psychomotor problems according to Heinlein. He 
also sought to determine the nature and degree of differ­
ences found in damper pedal performance when the subject 
was required to pedal under dilferent conditions represent­
ing different tasks. There was no problem of psychomotor
ability mentioned in this study, which appeared to be pri-
. . 25marily concerned with the pianist's cognitive processes.
A few years later, in 1937, Carl Seashore wrote an 
article as a result of an experiment in which he reported 
similar findings to those of Heinlein. The technique of 
touch was reduced to the fundamental factor of intensity.
To control intensity, one was said to need to be able to 
control the pressure of the hands and arms, and develop 
control of wrists and finger movements. This development
would help one acquire the arti;  -ouch. In an obvious
attempt at correcting some false notions, Seashore said,
"No amount of waggling, vibrating, rocking, or caressing of 
the key after it has once hit bottom can modify action upon
24Christian Paul Heinlein, "A Discussion of the 
Nature of Pianoforte Damper-Pedaling Together with an Ex­
perimental Study of Some Individual Differences in Pedal 
Performance," ibid.. II (1929), pp. 489-508.
2 5Christian Paul Heinlein, "Pianoforte Damper- 
Pedaling Under Ten Different Experimental Conditions," 
ibid.. Ill (1930), pp. 511-527.
26the string." The damper pedal was said to be the only
factor which could be manipulated that would change tone
27qualities after the tone or sound is released.
In 1958, Harrison authored an article which confirmed 
the hypothesis of Heinlein. He said that the pianist can do 
two things: control loudness and control duration. The fin­
ger action was very simple; the fingers could be put down 
and brought back up. However, the problem was believed to
be one of achieving a balance between piano-operating and
20musical interpretation. Harrison’s article was not based
on scientific research. In contrast to Harrison's report, 
Swann reported similar findings in 1945 which were based on
2scientific research and written in a non-technical language.
A series of articles and books was begun by Polnauer 
in 1952. He decried the lack of scientific approaches in 
music education. The term music education was applied to all
26Carl E. Seashore, "Piano Touch," Scientific Monthly 
XLV (1937), pp. 362-363.
27Ibid., pp. 361-363.
2 8S. Harrison, "Problems of Piano Playing," Ergo­
nomics , I (1958), pp. 273-276.
2 9W. F. G. Swann, "Certain Application of Physical 
Principles to the Playing of Musical Instruments," Journal 
of the Franklin Institute, CCXXXX, Nos. 1,2,3 (1945), pp.
1-26, 79-85, 163-184.
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teachers of music. The tendency to use the ear rather than
kinesthetic principles for guidance in music learning was
deplored. He called for an end to a "long training time and
30a poor musical skill" and hoped to encourage interest in
research. He specifically called for work in the area of
bio-mechanics, which he called the effect of internal and
31external forces on human bodies in motion.
Nine years later in 1961, Polnauer responded to his 
own challenge in the form of a senso-motor study. This was 
based on the scientific principles of motion psychology. He 
said:
As long as we cannot measure, we cannot claim to 
possess a scientific method. If we discuss the problem 
of musical skill, we are dealing with a specialized 
area within a broader discipline, that is, fine motor 
skill. In turn, the latter can be placed into an even 
larger scientific area, called 'motion science,' which 
has its place between physiology and psychology. . . .
the following scientific disciplines come into play: 
theoretical mechanics, anatomy, kinesiology, physiology 
of the neuromuscular system, psychomotorics, anthro­pometry, and biomechanics.
Polnauer proposed that the fiial answer to the prob­
lem of musical skill be sought in the senso-motor functions
^Frederick F. Polnauer, "Bio-Mechanics, A New Ap­
proach to Music Education," Journal of the Franklin Insti­
tute, CCLIV (1952), pp. 297-298.
3IIbid.. pp. 297-316.
■ ^ F r e d e r i c k  ■/. Polnauer, "Senso-Motor Study of Violin 
Playing," The Strad, LXXII (Sept., 1961), p. 167.
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of the entire body. His criteria for fine motor skill 
were static work, a minimum of stiffening of the joints,
33and an "optimal motility of all moving parts of the body."
A detailed study which explored violin playing in 
depth was co-authored by Polnauer and Marks in 1964. Motion 
and GestaIt psychology were stressed in this approach which 
is both scientific and practical. The problems of motor 
skill of violinists were approached historically and anatomi­
cally. Every movement of the violinist, from foot position 
to head position, appears to have been analyzed, and his 
assumptions of correct movements are discussed in light of 
psychological principles. The findings are especially im­
portant when applied to the area of string pedagogy. Some 
motor and physiological aspects of violin playing were 
reported and illustrated, but no scientific confirmation of
psychomotor ability is revealed nor is the area of psycho-
34motor testing mentioned.
International Interest in Psychomotor Skills 
of Musicians - 1968
The International Seminar on Experimental Research 
in Music Education was held in Reading, England, in July of
33Ibid., p . 168.
34Frederick F. Polnauer and Morton Marks, Senso- 
motor Study and Its Application to Violin Playing (Urbana, 
Illinois: American String Teachers Association, 1954).
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1968. There were two principal topics selected in advance 
for the week's discussions. These were (1) psychological
learning theories and music education, and {2) predictive
3 5measurement of musical success.
This research project represented an attempt to 
investigate the area of psychological learning theories and 
music education and may have implications for predicting 
musical success as indicated in Chapters I and VII of this 
report. The interest shown by this conference in studies 
of a psychologica1-musica1 nature indicates an inter­
national awareness of some of the heretofore unsolved ques­
tions in this area.
Carlsen listed "the tactile/kinesthetic stimulus of
36a musical instrument in the hands of a performer" as one 
element of the perceptual field. This perceptual field is 
a stimulus or a composite of stimuli which assists the 
learning process. The relation of physiological and chemi­
cal changes to learning is an area under investigation and
35Arnold Bentley, "Forward," Journal of Research in 
Music Education, XVII, No. 1 (Spring, 1969), p. 5.
36James C. Carlsen, "Some problems in Musical Learn­
ing," Journal of Research in Music Education, XVII, No. 1 
(Spring, 1969), p. 7.
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37is called physiochemical learning by Carlsen.
A challenge for more and better predictive measures 
of musical success was issued by Lehman, who said that only 
a small amount of experimental work was being expended 
toward the development of aptitude tests. One reason given 
for this was the fact that aptitudes, skills, and abilities 
of mature musicians need to be measured and known before 
one can prepare valid tests in this field. He recognized 
that the characteristics of music talent need to be identi­
fied.38
As a result of the Arts and Humanities Program of 
the United States Office of Education, a committee from the 
Music Educators Research Council sent to the National Execu­
tive Board of the Music Educators National Conference a plan 
calling for a program to identify musical behaviors in the 
cognitive, affective, and psychomotor domains. The program 
called for "the construction of models for evaluative 
instruments, and the construction, on the basis of these 
models, of valid, reliable, and objective instruments to 
measure at various levels, the development of the diverse
37Ibid., pp. 7, 10, 11.
^®Paul R. Lehman, "The Predictive Measurement of 
Musical Success," Journal of Research in Music Education, 
XVII, No. 1 {Spring, 1969), pp. 16-17, 20.
33
39musical behaviors." It is hoped that this effort will be 
a step toward attaining some of the goals mentioned.
Motor skill was discussed at the conference in con­
nection with the child's development. An assumption was 
made that many motor skills might be learned easier if 
taught when children are as young as age 6, thus negative 
transfer is thought to be avoided. Experience rather than 
maturation is most important if this developmental sequence
is factual. Research is called for to ascertain the spe-
. . . . . .40cific principles involved.
The relation between aural sounds and left hand
fingering of the violin is the subject of a study by Camille
Jacobs. She used ten new students with "untrained musical
hearing" and ten new students with "trained musical hearing" 
41as subjects. Each subject was given the same tasks, trials,
instructions, and corrections. The fingerings of the experi­
ment revealed that the trained hearers centered their atten­
tion on the realization of proper notes but disregarded the 
proper kinesthetic and tactile operations. The untrained
3 9Ibid., p . 2 9.
^Rosamund Shuter and Sam Taylor, tds.; "Summary of 
Discussions," Journal of Research in Music Education, XVII,
No. 1 (Spring, 1969), p. 35.
^Camille Jacob, "Investigation of Kinesthetics in 
Violin Playing," Journal of Research in Music Education.
XVII, No. 1 (Spring, 1969), p. 112.
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hearers did direct their attention to the correct kines­
thetic and tactile operations or to the learning of the 
correct means of tone production. Visual observation of 
the pupils during trials is said to be very important,
since incorrect movements must be observed visually by an
42instructor in order to be ascertained.
Experimental research into the ergonomics of prac­
tice was being conducted in Germany. This study is 
concerned with the application of biological and engineer­
ing data to the problems of man and a musical instrument.
The research project had been concerned with ergonomic 
problems of pianists thus far, but it was expected that the 
research would be extended to include string and wind in­
strumentalists .
The Scandinavian research representative, Jensen, 
reported that research had been proposed under the general 
heading of the psychology of music which would involve in­
vestigating the nature of musical abilities and testing. He 
also called for research in the area of educational psychol­
ogy of music; an investigation of musical abilities and 
their measurement would be a part of this research. Jurgen
42Ibid., 112-114.
43Kurt-Erich Eicke, "Experimental Research in Ger­
many," Journal of Research in Music Education, XVII, No. 1 
{Spring, 1969), pp. 154-155.
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said "a good music performer is not characterized by musi-
cality alone, but also by motoric, physiological, and other 
, . 44abilities." Other recommendations concurred with previ­
ously stated intents to research areas of music and human
45development and the psychology of human learning.
An Appraisal of Tests Used in This Experiment
This section of the report contains an evaluation of 
the four tests used in this experiment in the order in which 
they were administered to the subjects. The information for 
the test evaluation was obtained from the test maker and/or 
distributor as well as other sources.
Minnesota Rate of Manipulation Test (MRM)
This test was designed in 1931 by S. A. Ziegler who
46revised it and added some new sections in 1946. However,
the additions have not been well received by all researchers.
A review of the literature failed to disclose any literature 
supporting the use of all of the subsections. Ghiselli said 
the revised test of 1946 did not appear to have an advantage
^Jurgen Pauli Jensen, "Scandinavian Research," 
Journal of Research in Music Education, XVII, No. 1 {Spring, 
1969), pp. 157-158.
^ Ibid. , p. 158.
^6Burus, ed., The Third Mental Measurements Yearbook,
p . 692.
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over the original, except in its physical construction. He 
also stated that validity coefficients did not indicate sig­
nificant differences between the Turning and Placing sections 
47of the test.
The Turning and Placing Tests were the only two sec­
tions of the origina1 test, and were the sections used in 
this project. The literature reflects a widespread accep­
tance of these two original sections.
Mursell described the test as one which effectively 
measures the speed of gross movement. If this is true, it 
would appear that the data from this test would be useful
in the selection of persons for occupations and activities
48that require this ability. Factor-analytic studies of
the MRM indicate loadings or factors of turning and placing
49in the manual dexterity area.
In 1954, Fleishman and Hempel reported a correlation 
of .50 between the turning and placing tests, and their 
respective reliabilities were .79 and .87. Significant
47Edwin E. Ghiselli, "The Minnesota Rate of Manipu­
lation Test," The Third Mental Measurements Yearbook (New 
Brunswick, Conn.: Rutgers University Press, 19*»7), p. 693.
48James L. Mursell, Psychological Testing (New York: 
Longmans, Green, and Co.. 1959), p. 227.
49 „ .Guion, Personnel Testing, p . 294.
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loadings of manual dexterity, finger dexterity, and wrist- 
finger speed were found on the turning test. The placing
test had significant loadings of manual dexterity and
50positioning. Guion considered the information presented
by Fleishman and Hempel to be more precise than that dis-
51tributed by the United States Employment Service.
In 1964, Fleishman raid that manual dexterity was
best measured by the MRM and that it was the most frequently
used test to measure this factor. This ability is measured
in the test as the subject demonstrates skillful, well-
directed arm-hand movements and manipulates objects under
speed conditions. Previous experiments with this test
indicated its positive correlation with performance on tool
manipulation tasks, tasks where large components are as-
52sembled and tasks which involve wrapping packages.
The test manual indicated the MRM measures native 
speed capacity. Speed capacity is important where the rapid 
use of the hands and fingers is required. It is further 
stated that this factor is normally not improved upon since 
it is a native trait. The placing test can predict the
60Edwin A. Fleishman and W. E. Hempel, "A Factor 
Analysis of Dexterity Tests," Personnel psychology, VII 
(1954), pp. 19-23.
^ G u i o n , Personnel Testing, p . 294.
COJ^Edwin A. Fleishman, The Structure and Measurement 
of Physical Fitness (Englewood Cliffs, New Jersey: Prentice-
Hall, Inc., 1964), pp. 23-24.
38
probable speed at which a person can do things with his
hands, and the turning test can predict speed in doing
things with the fingers. Tables which were standardized
on score distributions of over 5000 cases on a 10 quartile
basis may be found in Appendix A. Distributions of scores
were almost the same for men and women, and the reliability
is called a probable error which is less than one-eighth of
c 3the standard deviation for adult workers. Guion reported
54this reliability by the test developer to be accurate.
Validity for the MRM was determined through the use 
of control cases, consisting of persons employed in shops 
and offices. The results of one research project indicated 
that if a minimum turning speed score of 17 5 (60th percen­
tile or better according to published norms) was required
for prospective typists, a fast typing speed for the typists
55can be predicted.
This test is a well established, older test which ap­
pears to be a good test of the factors it reportedly measures 
There are many research projects found in the literature
53W. A. Ziegler, Minnesota Rate of Manipulation Test. 
Minneapolis: Educational Test Bureau, Inc. (No date), pp.
3-4.
54Guion, Personnel Testing, p. 294.
55Ziegler, Minnesota Test, pp. 3-4.
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which used this test. It was, therefore, selected for use 
in this project.
Groove Type Steadiness Tester (GTST)
Arm-hand steadiness is the abi1ity to make precise
arm-hand positioning movements where strength and speed are
56unimportant or not taken into account. This is measured
by tasks involving the moving of a stylus through an
elongated slot without touching the sides. When the stylus
hits the side, an electric buzzer is sounded. The score is
the number of times the stylus hits the sides during the
number of trials the subject is allowed to make.
Fleishman suggested that the best measures of this
ability were obtained by the use of very sensitive devices
which could detect minimal movements of the subject. This
ability has been found to be inherent in tasks involving
57needle threading and marksmanship.
The test distributor claimed the test is a psycho­
motor task designed to measure eye-hand coordination. It 
was stated that the use of the instrument can demonstrate 
individual differences in psychomotor skill. In addition, 
the effects of practice, fatigue, transfer of training,




exercise, and smoking prior to testing can be ascertained.
Its use with other tests can provide the researcher with
its relationship wit.j different tests of psychomotor ability
58through the use of correlational procedures.
There were no published norms available for the 
GTST from the test distributor, nor were any found from 
other sources. It is apparent that norms need to be forth­
coming for the different uses of this test apparatus.
The groove is made flexible on the apparatus so the 
researcher can use it in various ways. The groove was made 
parallel for this project. The distance between the two 
sides of the slot, 3/16th of an inch, was the same for the 
entire length of the groove. It was thought that the use 
of this test might result in the measurement of an ability 
not measured by the other tests, namely, steadiness. This 
test had been found to be a valid test for measuring this 
factor by a member of the Health, Education, and Recreation
Department at Louisiana State University who had used it in
59research projects.
Purdue Peqboard (Purdue)
The Purdue Pegboard was developed in 1941 by the
58Lafayette Instrument Company. "Groove Type Steadi­
ness Tester," Lafayette, Ind., n.d. (Mimeographed.)
C QJack Nelson, interview, Baton Rouge, La., Febru­
ary, 1969.
Purdue Research Foundation, under the direction of Dr.
Joseph Tiffin, Professor of Industrial Psychology and Re­
search Specialist in Trade and Industrial Education,
Purdue University.^0 This test has been used frequently 
by researchers to measure more minute movements than the 
MRM measures. In addition, eye-hand coordination is re­
quired .
In light of the fact that the Purdue is a time
limit test, Ghiselli considered it to have an advantage
over the work-limit test.^^ The two tests being used in
this experiment which require objects to be moved and
manipulated are the MRM and the Purdue. The former is a
work-limit test, while the latter is a time-limit test.
Therefore, the subjects in this experiment were tested with
both types of tests.
Correlations as low as .20, according to Ghiselli,
may be an adequate indication of the validity of the Purdue,
6 2but there was a lack of conclusive evidence in 1947. The
^°Buros, Third Mental Measurements Yearbook, p.
698.; Examiner Manual for the Purdue Pegboard. Chicago: 
Science Research Associates, Inc. {1961), p. 1.
6 *Edwin E. Ghiselli, "Purdue Pegboard." The Third
Mental Measurements Yearbook, edited by Oscar K. Buros, New 
Brunswick, Conn.: Rutgers University Press (1947), p. 698.
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test had been used to predict success in many tasks where 
particular aspects of motor dexterity were required. How­
ever, in an experiment, predictions are not needed for its 
efficiency. The latter assessment would appear to be 
valid when applied to this experimental study.
According to Freeman, the Purdue measures the gross
movements of the hands and fingers as well as finger dexter-
64ity required in small manipulative tasks. Super believed 
the manual dexterities required in the Purdue tests are 
finer dexterities and more demanding than the ones measured 
in the MRM tests. Finger dexterity is reportedly measured 
in a more realistic context with the Purdue than with 
comparable tests. Super said that the Purdue test, as a 
whole, appears to find the abilities it is supposed to find 
better than other manual dexterity tests. It was standard­
ized on 7,834 veterans, industrial applicants, and college 
students . ̂
^Thomas W. Harrell, "Purdue Pegboard." The Third 
Mental Measurements Yearbook, edited by Oscar K. Buros, New 
Brunswick, Conn.: Rutgers University Press (1947), p. 699.
CL A Freeman, Psychological Testing, p. 43 9.
65 , . .Donald E. Super, Appraising Vocational Fitness
(New York: Harper & Row, 1949), pp. 217, 220.
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The reliability, according to Super, was .71 for the
total score of the three pin-placing trials and was .68 for
the assembly trial. Three trial reliabilities were .88 for
66the former test and .86 for the latter test. Three trials 
result in greater reliability on these tests.
The tests are considered to be designed to measure 
a type of dexterity exemplified by sweeping arm movements 
and bi-manual tasks considered representative of manipula­
tive dexterities. Validities are purported to be high in 
some situations and low in others. This is typical of
psychomotor tests, since the validity is conditioned by the
6 7correlation of the test with a specific activity.
The Purdue Pegboard was used in an experiment by 
Fleishman, and reported in 1964, in which finger dexterity 
was to be measured. Previously this factor, finger dexter­
ity, was found to be important in small parts assembly, in 
wiring electrical circuits, in watch making, and in other 
tasks which utilize skillful finger manipulations. Fleish­
man considered the test an adequate instrument for measuring
66 Ibid., pp. 218-219.
67Guion, Personnel Testing, pp. 288-289.
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this factor.6®
This term applied to the psychomotor ability this 
test measures, according to the test manufacturer, is manip­
ulative dexterity. This dexterity is measured by separate 
measurements of pin placing by the right hand, left hand, 
both hands together, and an assembly task involving both 
hands. One type of measurement is of gross movements of 
the hands, fingers, and arms; the other measurement is of
smaller movements of the fingers in conjunction with the
, . 69hands and arms.
The claim is made that the basic dexterity of a per­
son is measured by a manipulative dexterity test and that 
the data can be related to quantity and quality of work in 
various tasks requiring this dexterity. The present form 
has been standardized after much experimentation involving
several thousand employees in a wide range of industrial
• ^  70jobs .
For many purposes, the reliabilities of the one 
trial tests are high enough to justify the use of only
p . 24.
68Fleishman, Structure and Measurement of Fitness,
^^Examiner Manual for Purdue Pegboard, p. 1.
70Ibid.
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these sections of the Purdue, if the tests have significant
71validity for a particular job. The results of several 
studies on the reliability of the several tests of the 
Purdue Pegboard are available in Appendix B.
A given dexterity test may be valid for certain 
manipulative jobs and unsuitable for other seemingly simi­
lar activities. It is hazardous to make a prediction on
the test's validity with an occupational group with which
7 2the test has not been used before.
In the final analysis, the results of this project 
will indicate if the group of instrumentalists display any 
greater facility on these tests than do the non-instrumenta­
lists. It will indicate if the type of dexterity measured 
by the test is a specific psychomotor skill in which instru­
mental musicians display a better test score than the 
non-instrumentalists. Published norms for men and women 
from the test manual are available in Appendix C.
MacQuarrie Test for Mechanical Ability (MTMA)
The MTMA was developed by T. w. MacQuarrie in 192 5,
71 Ibrd., p . 4.
72 Ibid., pp. 4-5.
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73and a revision was made in 1943. The test which was used
in this experiment is not dated, but is apparently the 1943 
version. Of the seven tests in the test booklet, only the 
Tapping and Dotting tests were used in this experiment. It 
appeared that of the seven tests, only these two tests 
might evaluate a psychomotor ability that is peculiar to 
instrumental musicians.
The Tapping and Dotting sections of the MTMA were 
intended to measure the rate and accuracy of eye-hand co­
ordination. No mechanical comprehension is demanded of the 
subject. These tests should be applicable to tasks where
7 4eye-hand coordination and spatial perception are important.
Kinzer reported the reliability of the Tapping test 
was .75 and the Dotting, .74. A high correlation was ob­
tained between the MTMA and the MRM tests. The correlation 
between the Dotting of the MTMA and the Placing of the MRM
was .24. Different types of manipulatory abilities were
7 5measured by these two tests.
73 Buros, Third Mental Measurements Yearbook, p. 688.
74Freeman, Psychological Testing, p. 55.
75John R. Kinzer, "The MacQuarrie Test for Mechani­
cal Ability." The Third Mental Measurements Yearbook, 
edited by Oscar K. Buros, New Brunswick, Conn.; Rutgers 
University Press (1947), pp. 689-90.
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A number of studies indicated that the sections of
the MTMA were accurate predictors of job success. The
Dotting test accurately predicted the typing success of
7 fistudents at Hunter College. Aviation mechanics were 
chosen on the basis of test scores on the first four sub­
tests; two of the four were the two used in this experiment.
The success or failure of the men tested for this occupation
77was accurately predicted by this test battery.
The subtest scores were considered more valid than
78the total score by many researchers, including Guion. 
Fleishman and Hempel compared pencil and paper tests of 
dexterity with apparatus tests and found that each type 
yielded different measurements of dexterity. It would ap­
pear that different dexterity factors are being measured by
each type of test. The factors measured by printed tests
7 9are often not measured accurately by an apparatus test.
7 6C. H. Lawshee, "The MacQuarrie Test for Mechani­
cal Ability." The Third Mental Measurements Yearbook, 
edited by Oscar K. Buros, New Brunswick, Conn.: Rutgers 
University Press (1947), p. 690.
77Willard Harrell and Richard Faubion, "Selected 
Tests for Aviation Mechanics." Journal of Consulting Psy­
chology, IV (July & August, 1940), pp. 104-105.
78Guion, Personnel Testing, pp. 288-289.
7 9Edwin A. Fleishman and W. E. Hempel, "Factor Anal­
ysis of Dexterity Tests," p. 28; and Fleishman, Structure 
and measurement of Fitness, p. 25.
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The first paper and pencil section of the test which 
was used in this experiment was the Tapping Test. Wrist- 
finger speed is often called tapping by test makers as well 
as by researchers. Some prefer the term wrist-finger speed 
since the action may involve pendular and rotary wrist 
movements. The factor is best measured by printed tests 
requiring rapid tapping of the pencil within circles. Vis­
ual alignment and control are also involved in the task. 
These tests, such as the two subtests used in this study,
have been used in many other research projects. One cri­
terion of a good test, the relative ease of administration,
80is an advantage of the printed test.
The other section of the MTMA used in this experi­
ment was the Dotting Test. Aiming is another term for this
task which appears to be measured effectively by printed 
tests. The subject is required to place a dot in each of 
the relatively small holes in thirty seconds. The term, 
aiming, is preferred over the broader term, eye-hand coordi­
nation, by many researchers. This ability is thought to be
81a restricted type of ability.
The test manual indicates that MacQuarrie intended 
for the test to provide an “objective measurement of the
SOpieisliman, Structure and Measurement of Fitness,
p . 2 5 .
 ̂̂ Ibid., pp . 25-26.
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aptitudes which underlie successful performance of a wide
8 2variety of jobs of a mechanical nature." Mechanical 
ability is defined as being a pattern of specific aptitudes. 
These are eye-hand coordination, speed of finger movement, 
and the ability to visualize space. Though many patterns 
of job aptitude were found while testing five million people
during the first eighteen years of the 1925 edition, many
8 3more remain to be found.
The edition of the MTMA used for this project was
the Personnel Placement Series edition. Supplied with it
was a table of percentile norms of 1000 male and 1000 female
84adults for each test section. These norms are located in 
Appendix D.
Summary
It appears that testing for psychomotor abilities 
within any occupational group which uses psychomotor skills, 
is an area which is worthy of research. Apparently one ap­
proach to the determination of the correlation between a 
psychomotor ability as measured by a test and a particular
8 2Manual of Directions, MacQuarrie Test for Mechani­
cal Ability (Monterey, California Test Bureau, n.d.), p. 1.
83 Ibid.
84t, . , . .Ibid., p p . 1, 4.
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task is to determine how reasonably successful persons in 
the occupational group score on tests of psychomotor ability.
The adapting of tests used in this experiment for a 
study of this kind appeared to be practical and was recom­
mended by noted psychologists in the field. The absence of 
information about psychomotor skills required of instrumen­
tal musicians gives impetus to research which will disclose 
information pertinent to the subject.
The MRM, Purdue, and MTMA, may be considered tra­
ditional psychomotor tests which have been used successfully 
and extensively since their inception by numerous authori­
ties in psychological testing. The one new apparatus test, 
the GTST, has some authoritative recommendations for its 
use. In addition, it appears to measure a different type 
of ability than that measured by the other tests. The use 
of this test battery should result in the retrieval of 
pertinent information within the limits set up for this 
investigation.
CHAPTER III
PROCEDURES AND SOURCES USED IN OBTAINING EVIDENCE
Preliminary Investigation 
The subject of psychomotor abilities of musicians 
was brought to the attention of this author in a psychology 
course during the summer of 1968. A subsequent investiga­
tion of the problem was made through the available litera­
ture which was pertinent to the subject. This search 
revealed the scarcity of experimentation in the area of 
psychomotor abilities of instrumental musicians and 
ultimately led to the decision to become engaged in this 
research project. It was decided that an identification of 
psychomotor skills specific to instrumental musicians had 
not been made and that further investigation of the problem 
was needed.
Test Selection
Following the decision to make an investigation of 
psychomotor abilities of instrumental musicians, a study of 
the measurement of these abilities by means of psychomotor 
tests was begun. The tests of psychomotor ability which 
were available were reviewed, and information was requested 
and received from test distributors. In addition, the 
psychomotor tests which were available in the Psychology
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Department and the Health, Education, and Recreation Depart­
ment of Louisiana State University were reviewed. It was 
found that two types of tests, apparatus and pencil and 
paper, were available. Both types of tests were studied, 
and an attempt was made to determine which tests measured 
the psychomotor abilities of the type used by musicians as 
they performed on their instruments.
It was decided to use two apparatus tests which were 
used most consistently by researchers to measure hand and 
arm psychomotor abilities. These tests are the Minnesota 
Rate of Manipulation Test and the Purdue Pegboard. Both 
had the recommendations of Dr. David Yang of the Psychology 
Department of Louisiana State University and were made 
available for use in this experiment by that department.
Another apparatus test, the Groove Type Steadiness 
Tester, was recommended by Dr. Jack Nelson of the Health, 
Education, and Recreation Department. It is a relatively 
new test which had been used successfully in studies within 
that department, and recommendations were found for its use 
in the literature. The GTST provided this experiment with 
a unique testing device which was not expected to duplicate 
the measurement of any ability being measured by the other 
tests. The abilities, eye-hand coordination and hand 
steadiness, are abilities thought to be used by some, if 
not all, instrumental musicians.
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The inclusion of a pencil and paper test was thought 
to be necessary in light of the factors purported to be 
measured by it. It was thought also that it might measure 
certain abilities not measured by any other type of test.
The test selected, the MacQuarrie Test for Mechanical 
Ability, was purchased from the California Test Bureau after 
consideration was given to the Tapping and Dotting sections 
of the test. The Tapping section as used in this experiment, 
appears to measure speed of hand and wrist movement as well 
as aiming. The Dotting section measures aiming exclusively. 
The other sections of the MTMA did not appear to measure 
psychomotor abilities used while playing a musical instru­
ment .
It was decided that the tests would have to be given 
to one person at a time, due to the fact that only one 
person at a time could use the testing equipment. A maximum 
time limit of forty-five minutes for the entire battery of 
tests was established, and it was anticipated that the 
length of time could be minimized to about thirty minutes.
Testing Procedures
The manuals for the tests were secured and studied 
to determine procedures and instructions for the adminis­
tration of the tests. A room in the Music and Dramatic Arts 
Building of Louisiana State University was made available 
for testing. This room was one which would not have inter­
ference from outside distractions, from weather conditions,
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or from activities within the building during times the 
tests were given. The temperature was held at a comforta­
ble 72 to 78 degrees which is ideal for testing conditions.
Written instructions were made for each section of 
the test and were read to the subject prior to the adminis­
tration of the test. These instructions were composed by 
adapting instructions from the examiner's manual of the 
MRM, Purdue, and MTMA. It was found that a manual of test­
ing instructions was not available from the test distribu­
tor of the GTST. After an investigation of the use of the 
GTST and a conference with Dr. Jack Nelson of the Health, 
Education, and Recreation Department of Louisiana State 
University, a design was developed for this test, and in­
structions were composed.
Descriptions of Tests Used
The Minnesota Rate of Manipulation Test (MRM)
The MRM is divided into two sections. The first is 
a Placing Test, and the subject is required to place 60 
round wooden blocks into 60 round holes, one at a time, with 
one hand, as fast as possible. The holes are located in a 
board which measures 12 by 38 inches.
The Turning Test requires the subject to turn over 
the round blocks, which are already in the holes of the 
board. The blocks are painted red on one side and yellow 
on the other. Both are speed tests which are timed with 
the aid of a stop watch.
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These two subtests are administered in the same man­
ner. One practice trial is given, followed by four test 
trials. The score is the number of seconds the subject re­
quires to complete four trials. A rest is allowed between 
trials if the subject so desires, and only the time during 
the trials is counted. The instructions for this test are 
found in Table V.
TABLE V
INSTRUCTIONS FOR THE MINNESOTA RATE OF 
MANIPULATION TEST
Equipment: Test apparatus, table, stop watch, test manual.
Verba1 Instructions
Placing Test (Blocks are separated from board in 
proper order).
This is a speed test. The object is to see how fast 
you can put the blocks into the holes. You have one 
practice trial. Do not try for speed during this 
practice trial, but take it easy, as you learn to do 
it. The practice trial does not count in your score. 
Begin on your right. In the vertical row of 4 blocks, 
pick up the bottom block and put it into the top hole 
of the vertical row of 4 holes.
(Subject Responds.)
Put the second block into the second hole, and so on 
right down the line, then stop.
(Subject Responds.)
Do the same with each row of 4 blocks, always putting 
the bottom block into the top hole. Use only one 
hand, either right or left. You may place the free 
hand on the board if you wish. Now finish putting the 
rest of the blocks in.
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(Subject Responds.)
Any questions? You will now have 4 trials on which 
to do this. Your score will be the number of seconds 
it takes you to do this. I will take the time for 
each trial separately, so when you finish a trial, 
wait for the signal before starting the next trial.
I will say, "Ready, Go." Begin on the word, "Go" and 
work as fast as you can. Ready, Go.
(Subject responds four times. If a block drops to 
the floor, let it go and throw out the trial, adding 
an additional trial for the trial missed.)
Scoring: Add four scores, in seconds, to get raw
score.
Turning Test.(Board is filled with blocks, all with 
same color up.)
Now we are ready for the next test. This is also a 
speed test. The object is to see how fast you can 
turn the blocks over. Do the back row farthest away
from you first. Begin at your right and work toward
your left. Lift the block out of the hole with your 
left hand; turn it over and put the block back into 
the same hole with the right hand. You pick up the 
block with one hand; turn it over and put it back with 
the other. Do the whole top row the same way.
(Subject Responds - Top Row)
Begin the second row where you left off; change hands; 
pick up the first block with the right hand and put it 
back with the left hand.
(Subject Responds - Second Row)
Do the third row like the first, beginning by picking 
up the block with the left hand. Do the fourth row 
like the second row, begin by picking up the block
with the right hand.
(Subject Responds - Rows 3 and 4)
Your score will be the number of seconds it takes you 
to do this four times. We will take the time for 
each trial separ- rely, so when you finish a trial, 
wait for the signal before you begin the next trial.
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Now you are ready to begin the test. Put your left 
hand on the block in the upper right corner of the 
board. Ready, g o .
(Subject responds four times.)
Scoring: Add 4 scores to obtain raw score.
The Groove Type Steadiness Tester (GTST)
The GTST was included in the battery of tests to 
measure steadiness and eye-hand coordination of the sub­
ject's steadiest hand, normally his writing hand. The ap­
paratus consisted of a board with a groove having adjustable 
metal sides. A stylus attached to a buzzer mechanism was to 
be guided down the groove. If the tip of the stylus came 
into contact with the sides of the groove, an electrical 
response was made by the buzzer. No shock of any kind was 
experienced by the subject. The subject was required to 
move the stylus through the groove and away from himself on 
each trial. This was the only direction the subject was 
required to move the stylus. The reasons for this method of 
testing were as follows: (1) simplification by requiring
only one movement, (2) rest time was available between 
trials if desired, (3) time for cognitive reasoning was 
available between tests if desired, and (4) evaluation of 
the subjects was based on his most reliable hand.
Five trials were required. A complete warm-up trial 
was not advised so that a person's initial attempt would be 
measured in trial one. This appeared to decrease the possi­
bility of 'warming up' on the pre-test trial. The score is
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the number of times the stylus hit the sides of the grooves 
during the five trials. The instructions which were read 
to the subjects may be found in Table VI.
TABLE VI
INSTRUCTIONS FOR THE GROOVE TYPE STEADINESS TESTER
Equipment: Test apparatus, Live electric outlet, Table,
Pencil and paper for tabulating score.
Arrangement: Place subject in front of table. The apparatus 
is placed on the table in front of the subject, 
making a right angle with the side of the table 
where the subject sits.
Verbal Instructions:
This is a test which measures steadiness. The 
object is to move the stylus down the groove 
without touching the sides of the groove.
Place the stylus in your most reliable hand, 
probably your writing hand, and hold it as you 
would a pencil. Place the point of the stylus 
in the entrance of the groove nearest you and 
push the stylus away from you about an inch 
without touching the sides, being careful to 
press down lightly with the stylus.
(Subject responds.)
Now touch the side on purpose so you can sense 
the action of the buzzer mechanism which tells 
you when you hit a side.
(Subject Responds.)
Try not to jump the stylus out of the groove if 
you do hit the sides. Take the stylus out of 
the groove. You will have 5 trials on this 
test. Your score is the number of times you 
hit the side during these trials. After you 
come to the end of the groove, do not pull the 
stylus back toward you, but remove it and begin 
again when you are ready. Proceed at the rate 
of speed which you think is best for you; speed
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is not a factor in this test. You may begin 
when you are ready.
(Subject Responds.)
Scoring: Add number of hits on each trial for
a total score.
The Purdue pegboard (Purdue)
The Purdue Pegboard is administered in four separate 
sections, each of which is timed. The first three sections 
involve placing small pins in a line of holes in the peg­
board with (1) the right hand, (2) the left hand, and (3) 
both hands together. Each trial lasts thirty seconds. The 
scores are tabulated individually, then are added together 
for another score, which is the sum of the first three 
trial scores.
The fourth trial is an assembly test during which
the subject uses both hands to place small pins in holes and
add two rings and a collar to each pin. The score is the 
number of parts the subject can assemble in one minute. 
Instructions for this test may be found in Table VII.
TABLE VII
INSTRUCTIONS FOR THE PURDUE PEGBOARD TEST
Equipment: Board & equipment, stop watch, table.
Verbal Instructions:
This is a test to see how quickly and accu­
rately you can work with youi hands. Before
you begin each part of the test, you will be 
told what to do and then you will have an op­
portunity to practice. Be sure you understand
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exactly what to do- Do you prefer the right 
or left hand for the majority of tasks you per­
form? (If answer is left hand, reverse in­
structions in succeeding tests.)
Right Hand Test. (Demonstrate as instructions 
are given.)
Pick up one pin at a time with your right hand 
from the right-hand cup. Place each pin in 
this right-hand row. Start with the top hole. 
Now you insert a few pins for practice.
Subject Responds. (Correct any errors made and 
answer any question.)
(Allow 3 to 4 pins to be placed.) Stop! Now 
take out the practice pins and put them back 
into the right-hand cup.
Subject Responds.
When I say "Begin," place as many pins as you 
can in the right-hand row, starting with the 
top hole. Keep working just as rapidly as you 
can until I say "Stop."
Ready . . . Begin; (At the end of 30 seconds,
say: )
Stop; (Score by counting number of pins.
Leave in holes.)
Left Hand Test. (Given identically as right 
hand test, by substituting left hand in in­
structions. Remove all pins following this 
test.)
Both Hands Test. (Demonstrate as instructions 
are given.)
In this part of the test you will use both 
hands at the same time. Pick up a pin from the 
right-hand cup with your right hand and at the 
same time pick up a pin from the left-hand cup 
with your left hand and place the pins down the 
rows. Insert a few pins with both hands for 
practice.
Stop! Take out the practice pins and put them 
back in proper cups.
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When I say "Begin," place as many pins as you 
can with both hands, starting with the top 
hole of both rows. Keep working just as rap­
idly as you can until I say “Stop."
Ready . . . Begin!
(After 30 seconds, say:)
Stop! (Count the number of pairs of pins in­
serted and record same. Return pins to cups.)
Assembly Test. (Demonstrate as instructions 
are given.)
This assembly will involve alternating hands 
during the procedure. Pick up one pin from 
the right-hand cup with your right hand and
while placing it in the top hole in the right
row, pick up a washer with your left hand. As 
soon as the pin has been placed, drop the 
washer over the pin. While the washer is be­
ing placed over the pin with the left hand, 
pick up a collar with the right hand. While 
the collar is being dropped over the pin, 
pick up another washer with the left hand and 
drop it over the collar. This completes the 
first assembly consisting of a pin, a washer, 
a collar, and a washer. As the final washer 
for the first assembly is being placed with 
the left hand, start the second assembly with 
the right hand. Proceed as before. Complete 
several assemblies for yourself before we time 
you.
Subject responds. (Be sure he alternates etc.)
Stop! Now return the pins, collars, and wash­
ers to the proper cups. When I say "Begin," 
make as many assemblies as you can, beginning 
with the top, right-hand hole. Keep working 
just as rapidly as you can until I say "Stop." 
Are you ready? Begin!
Subject responds for 1 minute.
Stop!
Scoring: Count the number of parts assembled;
thus one assembly equals 4, since there are 
four parts in a complete assembly.
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The MacQuarrie Test for Mechanical Ability (MTMA)
The MTMA requires a test booklet for each subject 
and a pencil which is sharpened at each end. The subject 
is instructed to use the opposite end of the pencil should 
the lead break. Each of the two sections of this test is 
preceded by a practice session.
The Tapping Test requires the subject to tap three 
dots in as many circles as possible within 30 seconds. 
Grading of this test consisted of counting all circles in 
which three dots had been tapped. The number of completed 
circles became the score for this section.
The Dotting Test requires the subject to tap one dot 
in each small circle and to tap as many dots as possible 
within the time limit of 30 seconds. Grading was accom­
plished as recommended in the instruction booklet and con­
sisted of counting all circles in which one dot had been 
placed, then dividing this number by three, yielding a 
score. Thus the actual number of circles, in which one dot 
had been placed, was three times this score. Verbal in­




INSTRUCTIONS FOR THE MACQUARRIE TEST FOR 
MECHANICAL ABILITY, TAPPING AND 
DOTTING SECTIONS
Equipment; Test booklet, stop watch, pencils, table.
General Instructions: This is a test to see what
you can do with your hands and eyes. Use the pencil 
provided. If the lead breaks, use the other end of 
the pencil, and continue. You will have time to 
practice before each test. Do your work as well as 
you can and as fast as you can. The signals will be 
Ready, Go, and Stop. Be sure to start and stop in­




Turn to page 4 of the test booklet. This is a 
practice test for tapping. When I say go, you are 
to put 3 pencil dots in each circle as fast as you 
can. Start at the left of each line and work to 
the right, as you do in writing. Count to yourse1f 
as you tap, and very fast as, 1,2,3 - 1,2,3, etc.
Try to make only 3 dots each time, and it is probably 
best to not try to correct mistakes, as it would slow 
down your momentum. You do not need to strike hard 
or raise your pencil high. Be sure to start and 
stop immediately. Ready, go.
(Subject Responds for 10 seconds.)
Stop. Cross out any dots you made after the stop 
signal. Any questions? Turn to page 5. This is 
the actual test for tapping. The instructions are the 
same. Ready, go.
(Subject responds for 30 seconds.)
Stop.
Scoring; Count number of circles which have at least 
three dots in them.
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Dotting Section
Turn to page 6. This is the practice page for 
the dotting test. When I say Go, you are to 
put 1 dot in each circle as fast as you can. 
Follow the string. Dots must be clearly with­
in the circles, and only 1 dot will be counted 
for any circle.
Ready, Go.
(Subject Responds 15 seconds.)
Stop. Now see if you made any mistakes. There 
should be just one dot in each circle, and it 
should not touch the circumference. It is 
probably best to try to place the dot in the 
middle to avoid touching the circle. Turn to 
page 7. This is the actual test for dotting. 
Put one dot in each circle as fast as you can. 
Ready, g o .
{Subject responds 30 seconds.)
Stop.
Scoring: Count number of dotted circles,
divide this number by three for 
recommended scoring.
Ordering of the Tests
Each test was administered, using the verbal in­
structions , to a sample of graduate students in order to 
determine smoothness of administration and the best order 
in which the tests should be given. Adjustments were made 
in the verbal instructions, and the order of the testing was 
determined after the following factors were taken into con­
sideration: length of the test, fatigue incurred during the
test, effect of each test on the following test, and appar­
ent subject approval, or enjoyment, of each test.
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It was decided the MRM should be given first since 
it was (1) the longest, (2) appeared to be very simple for 
the subject, and (3) was the only one requirirg the subject 
to stand during its administration. The standing and the 
number of trials required resulted in some fatigue among 
the subjects. It was judged that this test would be the 
least popular from the subject's point of view, possibly 
due to fatigue; consequently, it was placed first in order 
to leave the more pleasant tests for later. In addition, 
the slight fatigue incurred by the subjects appeared to be 
quickly dissipated as they sat down and became engaged in 
the following experiments, which moved more quickly. Thus 
the experiment began with the test which was the longest and 
which measured the largest movements of the hand and arm.
The GTST was placed second in the testing order be­
cause it was (1) untimed, (2) consumed less time for most 
subjects, and (3) required less energy and less movement 
than tests either before or after it. It was thought that 
this test helped rest the subject following the first test. 
The subject sat down for this and succeeding tests. This 
was also the first of the tests which were shorter in length 
than the MRM.
Following the GTST, it appeared the subjects were 
relatively calm and would be ready for a test utilizing small 
hand and finger movements. The Purdue again presented the
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subject with finger dexterity tests which required smaller, 
more precise movements than the MRM. Each trial went 
quickly and the subjects appeared to enjoy moving rather 
quickly through the 30 second tests and the 60 second final 
test of the series.
The final test of the battery, the MTMA, was differ­
ent from the preceding tests in that it also required a 
different ability. The subjects seemed to enjoy the per­
cussive action required in the two sections, and the task 
appeared to be easy to the participants. This final choice 
appeared to be good for the subjects, psychologically, as it 
seemed most subjects left feeling a sense of accomplishment.
Selection of the Subjects
Undergraduate Instrumental Music Majors
It was decided to try to test all undergraduate in­
strumental music majors at Louisiana State University who 
met the qualifications as previously stated in Table II.
The names of the prospective subjects were secured from the 
office of the School of Music of the University. Initial in­
formation about the tests was disseminated to the students 
by means of an announcement at a student recital hour. 
Students were informed as to the purpose of the experiment 
and most of them responded enthusiastically. Following this 
introduction to the testing program, students :e assigned
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a time to take the tests. The form used to register these 
subjects may be found in Appendix E. The names of the most 
successful subjects taking each section of the battery were 
posted on the bulletin board of the School of Music. It 
was hoped this would create interest in the testing program.
The subject's qualifications were verified at the 
time of the test. A few were tested in spite of unsatis­
factory credentials in order to avoid embarrassment; however, 
this information was not included in the data collected from 
these tests. Since everyone was asked the same questions 
regarding grade requirements, it was assumed that most music 
students with grades below the requirements did not sign up 
for the tests. The faculty of the School of Music is com­
mended for their aid in the recruitment of subjects from 
their classes and studios. It appeared that close to one- 
hundred percent of the full-time, qualified students took 
the tests. The class distribution and instruments of the 
music group may be found in Table IX.
Undergraduate Non-Music Majors
Various means of obtaining prospective undergraduate 
non-music majors were investigated and tried. Music majors 
assisted by bringing friends from outside the School of 
Music, some fraternity and sorority members brought subjects, 
several professors encouraged recruitment within their
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TABLE IX
THE CLASS DISTRIBUTIONS AND INSTRUMENTS OF THE UNDER­
GRADUATE INSTRUMENTAL MUSIC MAJOR SAMPLE
Instrument Freshman Sophomore Junior Sen ior Total
Flute 3 1 1 5
Oboe 2 1 3
Clarinet 2 2 3 6 13
Bassoon 1 1 2
Saxophone 4 1 1 6
Horn 4 3 7
Trumpet 3 2 3 2 10
Trombone 1 3 4 8
Baritone 1 1
Tuba 3 1 4
Percussion 2 2 1 5
Piano 4 4 4 5 17
Organ 1 2 3
Violin 4 2 1 4 11
Vio la 1 1 1 3
Cello 1 1
String Bass 1 1
Total 28 17 22 33 100
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classes, and some students were recruited at various loca­
tions on campus. Prospective subjects were assigned a time 
to take the tests and were given a form to complete. A 
copy of this form may be found in Appendix F. The qualifi­
cations of the subjects and the testing procedure were also 
explained at the initial meeting with the prospective sub­
jects .
The primary concern in the selection of this sample 
was to ascertain whether or not the subject had played a 
musical instrument during the past three years. Many of 
those who were w i 11ing to be tested had to be rejected 
because of this requirement. Proper qualifications were 
emphasized in order to discourage those who should not be 
tested.
It appeared that the non-music group also enjoyed 
the testing session. Both groups, music and non-music, were 
encouraged to do their best, as indicated in the verbal in­
structions previously given in this chapter. It was evident 
during the testing of the non-music majors that the subjects 
were from a wide variety of curricula. A list of the 
courses of study and the number of subjects enrolled in each 
course of study may be found in Table X.
The testing of the music major subjects was termi­
nated when 100 had been tested, at which time 54 males and 
46 females had taken the tests. The first 54 males and 46
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TABLE X
THE NUMBER OF PERSONS ENROLLED IN VARIOUS COURSES OF 
STUDY OF THE UNDERGRADUATE NON-MUSIC SAMPLE
Course of Study Number Course of Study Number
Elementary Education 11 Anthropology 1
Business Administration 8 Art 1
Business 5 Arts & Sciences 1
Mathematics 4 Biology Education 1
Accounting 3 Business Education 1
English 3 Business Law 1
Finance 3 Chemical Engineering 1
Government 3 Civil Engineering 1
Journalism 3 Engineering 1
Psychology 3 Fine Arts 1
Speech Therapy 3 Forestry 1
Art Education 2 French 1
Chemistry 2 Geology 1
English Education 2 German 1
Home Economics 2 Government & History 1
Insurance 2 History 1
Law 2 Language Education 1
Management 2 Marketing 1
Medica1 Technology 2 Math Education 1
Pre-Medicine 2 Merchandising 1
Secondary Education 2 Personnel Management 1
Social Studies Education 2 Physics 1
Zoology 2 Pre-Dentistry 1
Agriculture 1 Social Studies & German 1
Agriculture Technology 1 Speech 1
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females who applied with appropriate qualifications from the 
non-music major group were tested. Several who applied in 
person after the quota had been reached were tested for 
their own satisfaction, but their scores were not added to 
the data for this experiment.
Age was not considered to be an important factor in 
this project, since the literature indicated a leveling off 
of native psychomotor ability which occurs between ages 15 
and 17. It was assumed that the criterion had been met in 
this research project, as all applicants were over 17.
The data underwent statistical treatment, and an 
analysis of the findings is presented in Chapters IV, V, 
and VI. The computer centers at Louisiana State University 
and the University of South Carolina gave assistance by pro­
viding computer programs for analyzing the data. A sample 
IBM card may be found in Appendix G.
CHAPTER IV
FINDINGS AND INTERPRETATIONS OF THE COMPARISONS BETWEEN
THE INSTRUMENTAL MUSIC AND NON-MUSIC GROUPS
Introduction
The principal objective of this research project was 
to determine if a sample of undergraduate instrumental music 
majors scored lower than, the same as, or better than the 
sample of undergraduate non-music majors on a battery of 
psychomotor tests. The object of this chapter is to present 
data obtained from tests administered to both groups,to de­
termine the psychomotor abilities of the music and non-music 
groups.
An analysis of the findings from the music and non­
music samples will include a comparison of the means of each 
test section. The symbol for a mean is X, and the symbol 
for standard deviation is s. A Fisher t test of signifi­
cance will be applied to the means of each group to deter­
mine if the difference is significant at the .05 level. The 
null hypothesis which states that there is no difference 
between the test scores of the two groups will be either 
proved or disproved as a result of these comparisons. The 
characteristics of the score distributions of both music anu 
non-music groups will be determined and displayed visually 
by means of frequency polygons.
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A Comparison of the Means
A comparison of the means of the test battery may be 
found in Table XI. It is evident that the undergraduate 
instrumental music students did better on each test than the 
undergraduate non-music students. Also, the observation can 
be made that according to the Fisher t test, a test of sig­
nificance, the music group was not better at the .05 level 
of significance. The scores reveal only a slight difference 
in favor of the music group on the GTST, the both hands 
section of the Purdue, and the Dotting section of the MTMA. 
The greatest difference, according to the Fisher t test, 
occurred on the MRM Turning Test.
Though not statistically significant at the .05 
level, a difference between the two groups does exist in a 
somewhat continuous, dependable manner throughout this 
battery of tests. The difference between the music and non­
music groups will be analyzed from other perspectives, 
including a visual presentation of the test scores plotted 
on graphs, and a comparison of the means obtained in this 
research project with the test norms listed in the test 
booklets. Each section of the test battery will be analyzed 
in this manner.
Minnesota Rate of Manipulation Test (MRM)
It should be noted that the scores for the first 
trials of the placing and Turning Tests are included in
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TABLE XI
A COMPARISON OF THE MEANS OF THE UNDERGRADUATE INSTRUMENTAL 





music Majors t Values
MRM Placing 
Trial 1 59.41* 62 .26 . 5258
MRM Placing 
Total 234.39* 245.45 .6973
MRM Turning 
Trial 1 48.01* 51.91 .7878
MRM Turning 
Total 185.12* 199.02 . 9132












13 .82* 13 . 52 .2220





47 .72* 46.2 2 .4411
Purdue - Assembly 41.08* 38.42 . 5320
MTMA Tapping 49.27* 42.62 .8710
MTMA Dotting 22.59* 22 . 19 . 1202
Designates highest score when comparing instrumen­
tal music majors with non-music majors.
A significant difference at the .05 level requires 
a t value of 1.97.
Table XI, though only the total scores of the four trials 
required in each test section are normally reported. How­
ever, it was thought that this first recorded trial, which 
follows a "warm-up" trial, might yield more significant 
findings than the total score, since the music group might 
have performed better on this first trial due to their 
having previously used a psychomotor factor while perform­
ing on their instruments.
Both groups demonstrated about the same improvement 
on each successive trial of the Placing and Turning Tests. 
The music group's means were 59.4, 58*9, 58.5 and 57.5 on
the four trials of the Placing Test and the non-music 
group's means were 62.3, 61.4, 60.9, and 60.0. The music 
group’s means on the four trials of the Turning Test were 
48.0, 46.3, 46.0 and 44.7 as compared with the non-music 
group's means of 51.9, 49.5, 49.0 and 48.6. Thus both 
groups improved to some extent on each successive trial of 
both tests. More improvement was found to exist on the 
Turning Test than on the Placing Test.
These tests are both based on the assumption that 
psychomotor abilities are basically innate and are not 
improved appreciably with practice.'*" It would appear that 
this assumption or theory is rather vague since it is not
^"Ziegler, Minnesota Test, p. 3.
76
evident how much improvement is an appreciable amount. The 
improvement from the first trial through the fourth trial on 
the Placing Test was 1.9 seconds for the music group and 2.3 
seconds for the non-music group. The improvement from the 
first trial through the fourth trial on the Turning Test was 
3.3 seconds for both groups. Thus the rate of improvement 
of the two groups was more similar on the Turning Test than 
on the placing Test. In both tests, the fastest trial of 
the non-music group, the fourth trial, was never as fast as 
the slowest trial of the music group, their first trial.
Placincr Test. A comparison can be made of the means 
of the music and non-music groups, as found in Table XI, 
with the mean reported in the test manual and available in 
Appendix A. The means of 234.39 and 245.45 for the music 
and non-music groups, respectively, are slightly below the 
test mean of 233 for 5000 miscellaneous employees. Since 
these scores reflect the time it took the subject to com­
plete the test board in four trials, the music group was, on 
the average, slower by less than .5 of a second per trial in 
comparison to the mean of the group reported by the test 
publisher. The music group's mean score is better than 48 
to 49 percent of the population tested for the published 
norms while the non-music group mean was only better than 39 
to 40 percent of this sample. According to the published
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norms, the music and non-music means would be classified as 
average speeds.
The music group was 2.85 seconds faster on the first 
trial than the non-music group and continued to keep about 
the same pace during the next three trials, as discussed 
previously in this chapter. The four trial difference be­
tween these groups was 11.06 seconds, which would amount to 
an average difference of 2.765 seconds per trial.
The two frequency polygons in Figures 1 and 2, de­
pict the score distributions on trial one and the four trial 
total, respectively, of the Placing Test. The similarity 
between the two graphs gives an indication of the similarity 
in the distribution of the first trial scores and the total 
scores for the four trials. Thus, if only the difference 
between these two groups is to be determined, it appears 
that one trial will give the needed information. The more 
trials, the better the scores became, but the differences 
between the means were relatively stable in this experiment.
In Figure 1, the music group shows a plateau of 
scores on the left side of the curve, giving a break to the 
ascending line of the curve, while the other side of this 
curve, the right side, has a more normal descent. The music 
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Both groups have bimodal curves in the graphs dis­
played in Figure 2, and both curves are irregular in shape. 
In both figures, one and two, the music group has more good 
scores than the non-music group, and the non-music group has 
more lower scores than the music group. On both graphs the 
non-music group is skewed positively and the music group is 
skewed negatively. In each case the highest modal points 
are also located further apart than the means.
Turning Test. A comparison of the means as found in 
Table XI indicates that the music sample completed the first 
trial of the Turning Test 3.9 seconds faster than the non­
music sample. This rate of difference was not held constant 
throughout the four trials, as the four trial difference is 
13.9 seconds. Thus the average difference of the music and 
non-music means of the three trials following the first, is 
3 .33 seconds.
It can be observed from the t values that there is a 
greater difference between the mean scores of the two groups 
on the total score for the Turning Test than on any other 
test used in this experiment. It may be that the Turning 
Test measures only slightly a particular psychomotor ability 
used by some or all of the instrumentalists.
A comparison of these means, 185.12 and 199.02, with 
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music sample had a higher mean score than the mean of 192 by 
the sample of subjects as reported in the test manual. The 
music group's mean is better than 61% of the population 
sampled for the norms and is in the upper average speed 
classification. The non-music sample is better than only 
39% of the population sampled for the norms, and this score 
would be interpreted as being a lower average speed by the 
test author.
The frequency polygon, as observed in Figure 3, has 
two bimodal curves. The highest modal point of both groups 
occurred at the score of 50 to 51. Twenty from the music 
group, and twenty-seven from the non-music group made this 
score which is 23.5% of the 200 tested in this experiment.
The music group is skewed less negatively than is the non­
music group. The curve of the non-music group more nearly 
resembles a normal, be11-shaped curve than does the music 
group curve .
The frequency polygon for the total four trial score 
for the Turning Test, as shown in Figure 4, displays a simi­
lar distribution to that of the one trial polygon. The 
music sample curve is skewed negatively while the non-music 
group's curve is skewed slightly positively. The irregu­
larity on the left side of the curve of the music major 
group is very pronounced in this bimodal distribution.
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the majority of the scores of the musicians is located on 
the left or better side of the music group mode, while the 
largest segment of the non-music population is located on 
the right or poorer side of the non-music major group mode. 
This polygon appears to display the greatest difference 
between the two groups in comparison with the other polygons 
drawn for inclusion in this chapter. This visual presenta­
tion verifies the results of the t values which indicate the 
highest level of significance for this test, though it was 
not significant at the .05 level.
Groove Type Steadiness Tester (GTST)
The least significant difference found in this ex­
periment, according to the t value, was the .69 found to be 
the difference between the two means on the GTST. The 
stylus hit the grooves an average of about two more times 
for every three persons in the non-music group than were hit 
by three persons in the music group.
The frequency polygon in Figure 5 reveals that the
range of 0 to 27 is identical for the two groups. The larg­
est scoring concentration, 14, in the music group occurred 
at the score of 0, as compared with the largest group in the 
non-music sample, 13, who made the score of 3. Many high 
modal points for one group are also the low modal points for 
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many scored 0 in the music group than scored 0 in the non- 
music group, this advantage of the music group was counter­
balanced by the large number of the music group who scored 
poorly. In analyzing the graph, it can be deducted that the 
music subjects either did extremely well or relatively poor; 
twenty-six subjects (26%) scored 0 or 1, thirty (30%) scored 
2 to 6, thirty (30%) scored 7 to 12, and fourteen (14%) 
scored 13 or more.
The non-music group had a larger concentration in 
the second category (2 to 6 ) and in the last category (13 or 
more). The score distribution was sixteen (16%) scoring 
0 to 1, thirty-nine (39%) scoring 2 to 6 , twenty-five (2 5%) 
scoring 7 to 12, and twenty (20%) scoring 13 or more.
There were no published norms available for this 
test,and none were found in the literature. It is hoped 
that the information contained in this experiment will be of 
use to future researchers who may want to establish norms 
for the test as administered in this project.
Purdue Pegboard (Purdue)
The first three sections of the Purdue, the Right 
Hand, Left Hand, and Both Hands sections, require the 
subject to place pins in holes. The music group did better 
than the non-music group in these three trials as indicated 
in Table XI. The difference between the means is not
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significant at the .05 level, but some difference is indi­
cated, though slight, in favor of the music group. On any 
of these three trials this difference did not average one 
point, which is literally one pin.
It should be recalled that according to the testing 
instructions, the Right Hand Test can be taken with the left 
hand, if the subject so desired, but the test is still 
called the Right Hand Test. The Left Hand Test was adminis­
tered using the right hand of the subjects who took the 
previous test with their left hand, while all others used 
their left hand.
Right Hand Test. The music group, with a mean of 
17.36, did slightly better than the non-music group whose 
mean was 16.83, as shown in Table XI. This score represents 
an average difference of .53 of a pin placed in a hole per 
subject, or it took about two music subjects to place one 
more pin into the pegboard than was placed by the non-music 
subjects. A published norm reported that a sample of 434 
college students averaged 17.19 pins on this trial. This 
score is slightly lower than the music group mean and higher 
than the non-music mean.
The frequency polygon in Figure 6 shows the distribu­
tion of scores of this test. Both groups have negatively 
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comparison with all of the scores obtained from this experi­
ment. It also indicates there are fewer low scores than 
anticipated which is evidenced by the fact that the curves 
are not entirely bell-shaped and have high modal points in 
relation to the range of scores. The modes of the two 
groups are only one point apart; the music group has a mode 
of 18, and the non-music group's mode is 17. The music 
group furnished both the highest score of 21 and the lowest 
score of 12.
Left Hand Test. The Left Hand Test results reveal a
mean of 16.54 for the music group and 15.89 for the non­
music group. These figures can be compared with the mean of
16.07 for the 434 college students who were tested for the
publisher's norms. The music group performed .47 better than 
this published mean and .65 better than the non-music group. 
The non-music group scored .18 lower than the published mean.
Figure 7 contains the two curves illustrating the 
rather small range of scores in these score distributions.
A large number of subjects made identical scores on this 
test; thirty-nine (3 9%) of the non-music majors scored 16, 
and thirty-three (33%) musicians scored 17. The lowest 
score, 12, was made by one subject in the non-music group, 
and the highest score, 20, was made by two subjects of the 
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curves are unimodal; the non-music group's curve is symmetri­
cal, while the music group's curve is asymmetrical and is 
skewed negatively.
Both Hands Test. The Both Hands Test, as observed 
in Figure 8 , yielded a mean of 13.82 for the music group and 
13.52 for the non-music group. The difference between these 
two means, .3 0, is the smallest difference found on any of 
the Purdue sections in this experiment. Both of these 
scores are close to the published mean, 13.68, which was 
obtained by testing 434 college students. The music group 
mean was .14 above the published mean, while the non-music 
group mean was .16 below this mean.
The frequency polygons in Figure 8 look similar to 
the ones observed previously in Figure 7. Both groups have 
unimodal curves and an identical mode of 14. The music 
group’s curve is slightly negatively skewed with the result 
that the scores appear to be just a little better than the 
non-music group's. The non-music group is responsible for 
the lowest score of 10, and both groups had one or more 
subjects scoring the highest score of 17. A small range of 
scores is again evident on this graph.
Three Trial Total. The Three Trial Total is the sum 
of the three preceding trials: the Right Hand Test, Left
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irregular distribution of scores. The mean of 47.72 of the 
music group is only 1.5 points higher than the mean of the 
non-music group, 46.22, and is also better than the pub­
lished mean of 46.94 by less than one point.
The frequency polygon of Figure 9 contains a multi­
modal curve for the music group with a concentration of 
subjects making scores in the area of 40, 47, and 51. The 
non-music group has two modes at the scores, 45 and 48-49. 
Two subjects of the non-music group scored the lowest score, 
38, and one scored the highest score, 57.
The music group curve is unusual on the left side, 
with five persons making the low score of 40, followed by a 
more normal rising curve beginning with the score of 41.
This seems to indicate a concentration of the poorest of the 
music group at the score of 40 in comparison with the varied 
scores of 38, 3 9, and 40 of the five lowest members of the 
non-music group. Thus, there are five, or 5%, from each 
group at the low end of the curves, which is quite different 
from the other ends of the curves. Five musicians and one 
non-musician made scores in the 54 to 57 range. The music 
group curve shows a more irregular grouping of this sample, 
though both curves have more than one mode and some plateaus 
which break the bell-shaped lines of the curves.
Assembly Test. Of the tests in the Purdue series, 
the music majors scored better on the Assembly Test in
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comparison with the non-music majors than they did on previ­
ous sections of the Purdue as noted in Table X I . The music 
major's mean of 41.08 is 2.66 higher than the non-music mean 
of 38.42, though this difference was not significant at the 
.05 level according to the Fisher t value.
The published mean of 39.64 is midway between the 
music and non-music means. This relationship between the 
published mean and the means from this experiment has been 
found on each of the Purdue sections, which indicates a 
consistency of scoring on the part of both groups tested in 
comparison with this set of published norms.
As noted in Figure 10, a clustering of scores at six 
different points makes the curve for the music group very 
uneven and lacking in a high modal point. This graph re­
veals that more low scores were made by the non-music group, 
while more high scores are products of the music group.
MacQuarrie Test for Mechanical Ability (MTMA)
The Tapping Test. This section of the MacQuarrie is 
one in which an appreciable difference was shown to exist 
between the two means. The mean for the music group was 
49.27, and 42.62 was the non-music mean as revealed in Table 
XI. The raw score in this test represents the number of 
circles which were completed; this requires the placing of 
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means, 6.64, indicates that the music group tapped, on the 
average, 19.92 more dots, all of which were located within 
the circles in order to be counted. Though not statisti­
cally significant at the .05 level, the scores do reveal a 
sizable difference between the two when the data is analyzed 
from this perspective.
Both groups did considerably better than the pub­
lished mean of 38, which is the result of testing 2000 males 
and females. As noted in Appendix D, the music group's 
mean, 49.26, would be placed between the 90th and 95th per­
centile of the published norms. The mean of the non-music 
group, 42.62, would be placed between the 70th and 80th 
percentile of the published norms. This rather high showing 
by both groups may indicate the norms are no longer indica­
tive of present abi1ities or may indicate that both groups 
performed much better than average.
The highest score rated in the published norms is 59 
one non-music major scored higher than this score and ten 
(10%) of the music group scored higher than 59, including 
one person who scored 96.
The graph in Figure 11 reveals two different types 
of curves. The music group curve is irregular in direction 
and multimodal. A large number of the music group, 21, made 
scores in the 48 to 50 range in comparison to the 18 of the 

















MENTAL MUSIC MAJORS 
X = 49.27 s = 8.91 
UNDERGRADUATE NON- 
_ MUSIC MAJORS 
X = 42.62 s = 6.24
30- 33- 36- 39- 42- 45- 48- 51- 54- 57- 60- 63- 66- 69- 72- 7 5 - 7 0 -  81- 8 4 - 8 7 -9 0 -9 3 -  96- 99 
32 35 38 41 44  47 50 53 56 59 62 65 68 71 74 77 80 83 86 89 92 95 98
SCORE: NUMBER OF CIRCLES COMPLETED IN 3 0  SECONDS
FIGURE 11
SCORE DISTRIBUTION OF THE TAPPING SECTION OF THE
MACQUARRIE TEST FOR MECHANICAL ABILITY 10
OS
99
music group indicates a wide divergence of scores of this 
group.
Dotting Test. As indicated in a comparison of the 
means in Table XI, very little difference was found to exist 
between the means of the two groups on the Dotting Test.
The music group’s mean was 22.59, and the non-music group's 
mean was 22.19. As noted in Table VIII, these scores were 
derived from the true raw scores and do not indicate the 
actual number of circles the subjects completed, but repre­
sents one-third this number.
The means obtained from this experiment compare 
favorably with the means found in the published norms which 
are located in Appendix D. Both means would fall between 
the 70th and 80th percentiles of the published norms and are 
higher, in comparison, to the mean of 20 reported in the 
test manual. The non-music group's mean thus falls at the 
same area of the published norms in both the Placing and 
Dotting Tests. The music group’s mean is higher on the 
Dotting section than on the Tapping section in comparison 
with the published norms. The aiming factor, which the 
Dotting Test is purported to measure exclusively, appears to 
have less significance for instrumental musicians than the 
factors measured on the Tapping Test. The Tapping Test 
measures primarily motility as well as aiming. The latter 
factor is measured to a much lesser extent by the Tapping
100
Test than is measured by the Dotting Test.
The graph in Figure 12 displays the two curves which 
have some similar characteristics. Both curves are multi- 
moda1 and exhibit a large number o f scores concentrated in 
the mid-section of the curve as is normally the case. The 
two highest modal points of each curve occur at the scores 
63 to 65 and 72 to 74. The non-music group scored the 
highest and lowest scores on this test.
Summary
The undergraduate instrumental music majors per­
formed better than the undergraduate non-music majors on 
every psychomotor test administered, as indicated by a com­
parison of the means in Table XI. However, these results do 
not appear to be statistically significant at the .05 level 
with the application of the Fisher t test.
The findings in Table XI indicate that the largest 
difference between the music and non-music groups was found 
to exist on the MRM Turning Test and the MTMA Tapping Test. 
There may be loadings of psychomotor factors present in 
these tests which are essential to a musical task performed 
by some or all of the music group.
An investigation of the music group, alone, may dis­
close which musicians, if any, scored significantly better
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was higher than the published means on the MRM Turning Test, 
all of the Purdue Tests, and the two MTMA tests. The mean 
of the music group fell below the published mean only on the 
MRM Turning Test; a published mean was not available for the 
GTST.
The non-music groups' means were higher than the 
published means on the two MTMA tests and were lower than 
the published means on all of the Purdue tests and the two 
MRM tests.
CHAPTER V
INTERPRETATIONS OF THE DIFFERENCES EXISTING 
WITHIN THE INSTRUMENTAL MUSIC GROUP
Introduction
The instrumental music major sample of 100 under­
graduates at Louisiana State University was obtained in the 
spring semester of 1969. The subjects were classified as to 
sex, year of study, curriculum, major instrument, and instru­
mental group or family. The data presented in this chapter 
is arranged within each of the above classifications in an 
attempt to obtain evidence from the findings that might 
reveal certain segments of the music population performed 
significantly poorer or better than other segments of this 
population.
Each variable within the classifications was com­
pared to determine the difference between each of the 
variables. This analysis consisted of: (1) a comparison of
the means, (2) the application of the Fisher t test of sig­
nificance to the means, and (3) the application of the Chi- 
Square test of significance where applicable.
The t test is a parametric test of significance. A 
parametric test is based on the assumption that the sampling 
distribution of means is a normal one. A rather large 
deviation from the normal curve would be required to make
103
this test unacceptable. Parametric statistics are called
descriptive statistics since an arithmetic comparison of
scores is used. This type of comparison is both graphic and 
2objective. The t value would need to be 1.98 or greater in 
order for the difference to be significant at the .05 level 
on each of these comparisons.
The Chi-Square test is a non-parametric test, an 
inferential statistical measurement. A non-parametric test
is not based on the assumption that the distribution of
3means is normally distributed. This type of statistical
analysis utilizes inferences or generalizations about the
data obtained from the total sample tested and applies the
4inferences to the divisions of the total sample. This test
may be used whenever an evaluation is made to discover if
frequencies, which have been empirically obtained, differ
5significantly from those which are expected.
■^Celeste McCollough and Loche Van Atta, Statistical 
Concepts (New York: McGraw-Hill Book Company, 1963), p. 22 3.
2Roger P. Phelps, A Guide to Research in Music Edu­
cation (Dubuque, Iowa: William C. Brown Company, 1969), p. 
175 .
3McCollough and Van Atta, Statistical Concepts, p.
223 .
4Phelps, Research in Music Education, p . 175.
5Hubert M. Blalock, Jr., Social Statistics (New York 
McGraw-Hill Book Company, 1969), p. 212.
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The Chi-Square test required the test scores to be 
placed in low, average, and high categories for each test 
section. The number of scores falling into each category 
became the observed frequency for each test section. The 
expected frequency for each category, low, average, and 
high, was obtained by comparing the observed frequency of 
each segment of the music population with the total frequency 
of the music group. The significant difference between seg­
ments of the music population was found when the observed 
frequencies differed significantly from the expected fre­
quencies. The judgment of high, average, and low was based 
on the scores reported in the published norms and the scores 
made by the subjects in this experiment. The three ranges 
of scores for each test section may be found in Table XII.
The test results were analyzed in the order in which 
they were administered for each classification of the sub­
jects. It should be recalled that the lower numerical mean 
is the better score on the MRM and GTST. The Purdue and 
MacQuarrie tests require the better score to be numerically 
higher.
Male and Female Differences in Psychomotor Performance
The means and t values of each group, male and fe­
male, are listed in Table XIII. The females did better on 
each test except the GTST. The males performed better on
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TABLE XII
THE GROUPING OF SCORES FOR USE IN THE CHI-SQUARE TEST
Test Low Average High
MRM - Placing 250 and higher 218 - 249 217 and lower
MRM - Turning 209 and higher 176 - 2  08 175 and lower
GTST 13 and higher 2 - 12 0 - 1
Purdue - Right 14 and lower 15 - 18 19 and higher
Purdue - Left 14 and lower 15 - 17 18 and higher
Purdue - Both 11 and lower 12 - 15 16 and higher
Purdue - Total: 
Right, Left, 
Both 41 and lower 42 - 51 52 - 57
Purdue - Assembly 32 and lower 33 - 45 46 and higher
MacQuarrie - 
Tapping 33 and lower 34 - 51 52 and higher
MacQuarrie - 




A COMPARISON OF THE MEANS OF THE MALES AND FEMALES 
OF THE UNDERGRADUATE INSTRUMENTAL MUSIC MAJORS
Male Means Female Means
Test (N=54) (N=46) t Values
MRM - Placing 237.4074 230.8478 2 .0673
MRM - Turning 185 . 5555 184.6087 .3161
GTST 5.7 962 96 7. 717391 1.6086
Purdue - Right Hand 16 .72221 18.10869 4.5290
Purdue - Left Hand 16 .33333 16 .78261 1.5801
Purdue - Both Hands 13.37037 14.34783 3.6972
Purdue - Total: 
Right, Left, and 
Both Hands 46.42592 49.23912 4.3166
Purdue - Assembly 40.11110 42 .21738 2.0791
MTMA - Tapping 47.90553 50.86950 1.6777
MTMA - Dotting 21.57034 23 .79562 3 . 5414
itA significant difference at the .05 level requires 
a value of at least 1.98.
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the GTST, but not significantly as indicated by the t value, 
.3161. It is evident in Table XIII, that the females did 
significantly better than the males on the MRM Placing Test, 
all of the Purdue tests except the Left Hand Test, and the 
Dotting section of the MTMA. The differences between the 
two groups on the MRM Placing and on the Purdue Assembly 
tests were at the .05 level of significance. The differ­
ences on the scores of the Purdue Right Hand, Both Hands, 
and Assembly Tests, and the Dotting section of the MTMA were 
of greater significance, at the .001 level.
The distributor of the GTST did not publish any 
norms for this test, and the Purdue Test pamphlet includes 
only one graph which gives an indication of a performance 
difference existing between the two sexes. This graph indi­
cates the women were superior to the men on the Right Hand 
section of the Purdue. No separate listing of scores for 
males and females is given by the MRM test distributor. The 
published percentile norms for the MTMA Tapping Test show 
the females to be superior, but only by one point at the same 
percentile level. Male and female scores on the Dotting 
section are the same at scores 17 to 25, which is from the 
twentieth through the ninetieth percentile ranks, in the 
publisher's information pamphlet. Appendix C and Appendix D 
contain the publisher's pamphlets which are cited.
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The Chi-Square test of significance was applied to
the data as indicated in Table XIV. No significance at the
.05 level was found to exist between the two groups on both 
sections of the MRM, the GTST, the Left Hand and Assembly 
trials of the Purdue, and the Tapping section of the MTMA. 
Significance at the .05 level or better was apparent on the 
Right Hand, Both Hands, and Three Trial Total of the Purdue 
as well as on the Dotting section of the MTMA.
The most significance, at the .001 level, was found
to exist on the Purdue Right Hand Test. This was due to the
fact that 5 males made low scores while no females made a
low score. In addition, 17 females made high scores in com­
parison to high scores made by only 4 males. The test
results were quite similar for the Purdue Both Hands Test, 
the Purdue Three Trial Total, and the MTMA Dotting Test. In 
each case no females made a low score while 7, 6 , and 7 
males, respectively, made low scores on the above tests. At 
the same time, more than twice as many females made high 
scores as were made by the males on these three tests.
In summation, the difference between the males and 
females was significant at the .05 level or better on the 
MRM Placing Test, and the Purdue Assembly Test, according to 
the results of the Fisher t test, but not according to the 
results of the Chi-Square test. The difference between the 
test results was found to be significant at the .05 level by
110
TABLE XIV
A DISTRIBUTION OF TEST SCORES FOR MALE AND FEMALE 
SUBJECTS OF THE MUSIC GROUP AND 
THE CHI-SQUARE VALUE
2Sex Low Medium High Total X Significance
MRM - Placing
Male 12 36 6 54
Female 6 32 8 46
Total 18 68 14 100 1.8901 Not Significant
MRM - Turning
Male 4 39 11 54
Female 2 34 10 46
Total 6 73 21 100 .9361 Not Significant
GTST
Male 7 30 17 54
Female 7 30 9 46
Total 14 60 26 100 1.6866 Not Significant
Purdue - Right Hand
Male 5 45 4 54
Female 0 29 17 46
Total 5 74 21 100 16.1642 .001
Purdue - Left Hand
Male 7 36 11 54
Female 3 32 11 46
Total 10 68 22 100 1.2030 Not Significant
Purdue - Both Hands
Male 7 45 2 54
Female 0 39 7 46
Total 7 84 9 100 8.2190 .02
TABLE XIV (Continued)
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Sex Low Medium High Total x^ Significance*
Purdue - Total: Right, Left and Both Hands
Male 6 45 3 54
Female 0 36 10 46
Tota 1 6 81 13 100 10.1944 .01
Purdue - Assembly
Male 3 45 6 54
Female 1 32 13 46
Total 4 77 19 100 5.1669 Not Significant
MTMA - Tapping
Male 2 35 17 54
Female 0 29 17 46
Total 2 64 34 100 1.9349 Not Significant
MTMA - Dotting
Male 7 41 6 54
Female 0 32 14 46
Total 7 73 20 100 10.7381 .01
A significance of .05 or better is reported as sig­
nificant and requires a of at least 5.991.
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both the t test and the Chi-Square test on the Purdue Right 
Hand Test, the Purdue Both Hands Test, the Purdue Three 
Trial Total, and the MTMA Dotting Test. The difference be­
tween the two sexes was not significant at the .05 level 
according to both tests of significance for the MRM Turning 
Test, the MTMA Tapping Test, and the GTST. It appears that 
the female group of the music sample performed certain 
psychomotor tasks significantly better than the males of the 
music sample* The males performed better than the females 
on only one test, the GTST, but the difference was not sig­
nificant at the .05 level according to the tests of signif­
icance used in this experiment.
Differences in Psychomotor Performance by the 
Four Classes of Music Majors
Although the results in Table XV indicates differ­
ences in performance by the four classes of student 
musicians, the classes did not perform all of the tests in 
a consistent pattern, though the freshman class has the best 
over-all record on the tests. Each class performed best on 
at least one test, and the freshmen performed best on four 
of the tests. The freshmen never made the lowest score on 
a test, and the juniors came in last five times, more than 
any other class. However, when the data was submitted to 
the Fisher t test, there was not a difference at the .05 
level of significance.
TABLE XV
A COMPARISON OF THE MEANS OF THE FOUR CLASSES OF THE 
UNDERGRADUATE INSTRUMENTAL MUSIC MAJORS
Test, Class, and Music Mean Class Means* t Values** Performance Rank
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Test, Class, and Music Mean Class Means* t Values** Performance Rank




Sophomore 52.87 .4455 1
Junior 47.45 .3114 4
Senior 49.59 .0676 2




Sophomore 23.96 .4821 1
Junior 22.04 .2154 4
Senior 22.63 .0183 2










**A significant difference 
at the .05 level requires 
a value of at least 1.98.
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The Chi-Square results in Table XVI also indicate 
that there are no significant differences between the 
classes. It is evident that the differences between the 
classes are not large enough to be significant at the .05 
level when the findings are treated statistically with the 
application of the Fisher t test and the Chi-Square test.
Differences in Psychomotor Performance by Curricula
The undergraduate instrumental music major at Loui­
siana State University had five curricula from which to 
choose, but most of the students chose either the Bachelor 
of Music - Applied curriculum or the Bachelor of Music Edu­
cation curriculum. Forty-four and forty-eight students, 
respectively, were following these two degree plans, which 
amounts to 92% of the music sample. Consequently, the find­
ings would appear to be most important as a comparison 
between these two most popular curricula.
The information in Table XVII indicates that there 
was very little difference between the scores of the two 
largest groups within the sample. The most widely divergent 
means are found among the three groups with the small number 
of members. These were the B.A., B.M. - Theory and B.M. - 
Compos ition groups. B.M. - Applied majors and the B.M.Ed. 
majors appear to differ more on the two sections of the MTMA 
than on any other tests. However, at the .05 level, the
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TABLE XVI
A DISTRIBUTION OF TEST SCORES FOR THE FOUR CLASSES OF 
THE MUSIC GROUP AND THE CHI-SQUARE VALUE
2Class Low Medium High Total X Significance*
MRM - Placing
Freshman 5 18 5 28
Sophomore 4 9 4 17
Junior 4 15 3 22
Senior 5 26 2 33
Total 18 68 14 100 3.043 5
MRM - Turning
Freshman 1 20 7 28
Sophomore 1 13 3 17
Junior 0 20 2 22
Senior 4 20 9 33Total 6 73 21 100 7 .7633
GTST
Freshman 5 14 9 28
Sophomore 2 11 4 17
Junior 3 12 7 22
Senior 4 23 6 33Total 14 60 26 100 2.8052
Purdue - Right Hand
Freshman 2 18 8 28
Sophomore 1 13 3 17
Junior 2 17 3 22
Senior 0 26 7 33
Tota 1 5 74 21 100 4.5981
Purdue - Left Hand
Freshman 3 20 5 28
Sophomore 2 13 2 17
Junior 2 15 5 22
Senior 3 20 10 33
Total 10 68 22 100 2.8836 Not Significant
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TABLE XVI (Continued)
Class Low Medium High 2Total X Significance*
Purdue - Both Hands
Freshman 2 23 3 28
Sophomore 1 15 1 17
Junior 2 17 3 22
Senior 2 29 2 33
Total 7 84 9 100 1.5593 Not Significant
Purdue - Tota 1: Right , Left, and Both Hands
Freshman 3 19 6 28
Sophomore 1 15 1 17
Junior 0 19 3 22
Senior 2 28 3 33
Total 6 81 13 100 5.7895 Not Significant
Purdue - Assembly
Freshman 1 20 7 28
Sophomore 0 15 2 17
Junior 1 17 4 22
Senior 2 25 6 33
Total 4 77 19 100 4.7967 Not Significant
MTMA - Tapping
Freshman 0 21 7 28
Sophomore 1 8 8 17
Junior 0 15 7 22
Senior 1 20 12 33
Total 2 64 34 100 4.8449 Not Significant
MTMA - Dotting
Freshman 3 20 5 28
Sophomore 1 10 6 17
Junior 2 16 4 22
Senior 1 27 5 33
Total 7 73 20 100 6.3855 Not Significant
*A significance of .05 or better is reported as sig­
nificant. This would require a X of at least 12.592.
TABLE XVII
A COMPARISON OF THE MEANS OF THE MUSIC GROUP 
ACCORDING TO THEIR CURRICULA
Test, Class, and Music Mean Class Means* t Values** Performance Rank
MRM - Placing 234.3 9
B.M. - Composition 
B.M. - Theory 


















MRM - Turning 185.12
B.M. - Composition 
B.M. - Theory 
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Purdue - Right Hand 
B.M. - Composition 
B.M. - Theory 





















Test, Class, and Music Mean Class Means* t Values** Performance Rank
Purdue - Left Hand 
B.M. - Composition 
B.M. - Theory 



















Purdue - Both Hands 
B.M. - Composition 
B.M. - Theory 



















Purdue - Total: 
Right, Left, and 
Both Hands 
B.M. - Composition 
B.M. - Theory 



















Purdue - Assembly 
B.M. - Composition 
B.M. - Theory 

























B.M. - Theory 53.00 .1940 2
B.M. - Applied 51.18 .4414 3
B.M.Ed. 46.53 .5543 4





B.M. - Theory 27.70 .6722 1
B.M. - Applied 23.10 .2578 2
B.M.Ed. 22.01 .3503 5
B.A. 22.47 .0209 3
♦Number in each curriculum: **A significant difference at
B.M. - Composition 3 the .05 level requires
B.M. - Theory 2 value of at least 1.98






t values indicate there are no significant differences evi­
dent among any of the five groups.
Results from a non-parametric test, the Chi-Square 
test, revealed certain differences not ascertained by the 
t test, a parametric test of significance. As noted previ­
ously, it should be understood that the differences, though 
sometimes significant at the .05 level, should not be used 
to infer skill differences on other populations when the 
differences occur between the three groups which represent 
only 8% of the total music sample.
The MRM Placing Test results are significantly 
different at the .02 level. it is apparent that the low 
achievers in the B.M. - Composition and the B.M.Ed. curric­
ula were responsible for the unequal distribution of scores. 
Thus, these two groups are below the total music average on 
this test.
Some importance was also attached to the differences 
between the participants who took the Purdue Right Hand 
Test. The high scores of the two B.M. - Theory majors and 
the slightly better showing by the B.M. - Applied majors in 
comparison with the B.M.Ed. majors made these differences 
apparent which were significant at the .05 level.
The dominance of low scores, though small in number, 
achieved by the B.M.Ed. majors in the Both Hands section of 
the Purdue helped make a significant difference exist on
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this test. In addition, the B.A. majors performed excep­
tionally well, although their small population invalidates a 
projection of this finding to a larger population.
The B.A. majors performed well on the Purdue Three 
Trial Total, while the B.M.Ed. group placed more than antici­
pated in the low category and correspondingly fewer in the 
higher category. This significance is due to the combined 
differences on the Right Hand, Left Hand, and Both Hands 
sections of the Purdue.
The significant difference in performances on the 
Purdue Assembly Test is due primarily to the B.A. sample's 
high performance. Though not apparent in Table XVIII, 12.5 
of the 16.4768 Chi-Square value is due to this performance. 
Thus, this small group did significantly better than the 
total sample.
In summation, it can be said that there is little 
difference between the means of the two larger groups of 
music majors. However, on the MRM - Placing Test, the Purdue 
Right Hand Test, Purdue Both Hands Test, and Purdue Three 
Trial Total, the B.A. - Applied majors have a significant 
number of high performers. The Purdue Assembly Test data 
reveals significant differences because of the high perform­
ance of the B.A. majors in comparison with the other groups.
TABLE XVIII
A DISTRIBUTION OF TEST SCORES ACCORDING TO CURRICULA OF THE 
MUSIC GROUP AND THE CHI-SQUARE VALUE
Curriculum Low Medium High Total X2 Significance*
MRM - Placing
B.M. - Composition 2 0 1 3
B.M. - Theory 0 1 1 2
B.M. - Applied 2 37 5 44
B.M.Ed. 13 29 6 48
B.A. 1 1 1 3
Total 18 68 14 100 19.8199 .02





B.M. - Theory 0 1 1 2
B.M. - Applied 2 34 8 44
B.M.Ed. 4 34 10 48
B.A. 0 1 2 __3
Total 6 73 21 100 6.8799 Not Significant
GTST
B.M. - Composition 1 2 0 3
B.M. - Theory 0 1 1 2
B.M. - Applied 5 27 12 44
B.M.Ed. 8 27 13 48
B.A. 0 3 0 3
Total 14 60 26 100 4.9969 Not Significant
TABLE XVIII (Continued)
Curriculum Low Medium High Total x 2 Significance*
Purdue - Right Hand
B.M, - Composition 1 2 0 3
B.M. - Theory 0 0 2 2
B.M. - Applied 1 32 11 44
B.M.Ed. 3 38 7 48
B . A . 0 2 1 3
Total 5 74 21 100 1 5 . 6 4 4 6 . 0 5
Purdue - Left Hand
B.M.  - Composition 1 2 0 3
B.M. - Theory 0 1 1 2
B.M. - Applied 3 33 8 44
B.M.Ed. 6 31 11 48
B.A. 0 1 12 3
Total 10 68 22 100 8 . 0 3 7 7 Not Significant
Purdue - Both Hands
B.M. - Composition 0 3 0 3
B.M. - Theory 0 1 1 2
B.M. - Applied 2 38 4 44
E.M.Ed. 5 41 2 48
B.A. 0 1 2 3
Total 7 84 9 100 1 9 . 3 0 7 0 . 0 2
TABLE XVIII (Continued)
2Curriculum Low Medium High Total X Significance*
Purdue - Total: Right, Left^ and Both Hands
B.M. - Composition 1 
B.M. - Theory 0




B.M. - Composition 0 
B.M. - Theory 0




B.M. - Composition 0 
B.M. - Theory 0




























Curriculum Low Medium High Total x2 Significance*
MTMA - Dotting
B.M. - Composition 1 1 1 3
B.M. - Theory 0 1 1 2
B.M. - Applied 2 30 12 44
B.M.Ed. 4 38 6 48
B.A. 0 3 0 3
Total 7 73 20 100 9.5837 Not Significant
* 2A significant difference at the ,05 level requires a X value of at least 15.507.
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Differences in Psychorootor Performance 
by Major Instrument
Seventeen different instruments were listed as major 
instruments by the 100 music majors tested in this experi­
ment. The number of subjects claiming each of these instru­
ments as a major instrument ranges from one (baritone, 
cello, and string bass) to seventeen (piano). The t test of 
significance was applied to the findings, as found in Table 
XIX, but there was no significant difference at the .05 level 
between the means of any instrumental sample when it was 
compared with the mean of the total music sample.
The variables in this category are too numerous for 
the Chi-Square test to be applied successfully. However, 
the 3cores are distributed into three categories for compari­
son in Table XIX.
An investigation of the means of the subjects who 
majored on each instrument appeared to be a valid frame of 
reference to use in this investigation which is concerned 
with the differences between the means of the various 
instrumental groups. Each mean was found to be either better 
or poorer than the mean of all musicians. An examination of 
the means in this manner reveals how instrumental subjects 
compare with the total music mean on each of the tests.
The flute subjects performed better than average on 
all tests with the exception of the GTST. If all test scores
129
TABLE XIX
A COMPARISON OF THE MEANS OF THE MUSICIANS ACCORDING TO 
THEIR MAJOR INSTRUMENT AND A DISTRIBUTION OF THE TEST
SCORES INTO LOW, MEDIUM, AND HIGH DIVISIONS
Test and In­
strument N Low Med High Means t Value!
MRM - Placing Total
Flute 5 0 2 3 219.80 . 1276
Oboe 3 0 3 0 234.33 . 0050
Clarinet 13 4 7 2 236.00 .0200
Bassoon 2 1 1 0 244.50 .0572
Saxophone 6 2 3 1 238.83 .0409
Horn 7 2 4 1 235.86 .0150
Trumpet 10 2 8 0 240.00 .0690
Trombone 8 2 6 0 241.25 .0655
Baritone 1 1 0 0 267.00 . 1307
Tuba 4 1 3 0 238.25 . 0303
Percussion 5 0 1 4 213.80 . 1875
Piano 17 1 14 2 231.35 .048 3
Organ 3 0 3 0 234.33 .0004
Violin 11 1 9 1 232.09 .0299
Viola 3 1 2 0 240.67 .0436
Cello 1 0 1 0 227.00 . 0296
Bass 1 0 1 0 239.00 .0185
Music Total 100 18 68 14 234.39
MRM - Turning Total
Flute 5 0 3 2 178.00 .0690
Oboe 3 0 3 0 185.00 . 0074
Clarinet 13 1 10 2 184.23 .0142
Bassoon 2 0 2 0 182.50 .0173
Saxophone 6 0 5 1 183.83 .0144
Horn 7 0 6 1 188.43 .0402
Trumpet 10 1 6 3 186. 10 .0128
Trombone 8 1 6 1 190.75 .0536
Baritone 1 1 0 0 218.00 . 1531
Tuba 4 0 4 0 186.7 5 .0153
Percussion 5 0 1 4 169.60 . 1600
Piano 17 1 11 5 182.00 .0557
Organ 3 0 3 0 196.00 .086 9
Violin 11 1 9 1 189.45 .0660
Viola 3 0 2 1 185 .33 .0017
Cello 1 0 1 0 187.00 .0088
Bass 1 0 1 0 176.00 .042 5




strument N Low Med. High Means t Values
GTST
Flute 5 1 3 1 8.40 . 1082
Oboe 3 0 3 0 4.67 . 1710Clarinet 13 1 9 3 5.31 . 1382
Bassoon 2 0 2 0 6 . 50 .0073
Saxophone 6 2 2 2 10.33 . 2409
Horn 7 3 3 1 9.29 . 1909
Trumpet 10 1 4 5 4.90 . 1520
Trombone 8 0 6 2 4.38 . 1178
Baritone 1 0 1 0 6 .00 .0196
Tuba 4 0 3 1 5.75 .0534
Percussion 5 1 2 2 5 .20 .0936
Piano 17 2 13 2 8.65 .2173
Organ 3 1 0 2 9.67 . 1335
Violin 11 2 5 4 6.00 . 0623
Vio la 3 0 2 1 3 .00 . 1849
Cello 1 0 1 0 7 .00 .0092
Bass 1 0 1 0 6.00 . 0196
Music Total 100 14 60 26 6.68
Purdue - Right Hand
Flute 5 0 4 1 17 .60 . 2000
Oboe 3 0 3 0 15.67 . 7098Clarinet 13 1 11 1 16 . 92 . 5498
Bassoon 2 0 2 0 17.50 .0735Saxophone 6 1 4 1 16.50 .7209
Horn 7 1 4 2 17 .57 .2000Trumpet 10 1 9 0 16.3 0 1.2380Trombone 8 1 7 0 16.2 5 .4767Baritone 1 0 1 0 15.00 .8731Tuba 4 0 3 1 18 . 00 .4701Percussion 5 0 4 1 18.20 .6959
Piano 17 0 10 7 18. 18 1.1813Organ 3 0 3 0 17.00 .2328Violin 11 0 5 6 18.55 1.3702
Viola 3 0 2 1 18 . 00 .4024




strument N Low Med. High Means t Values
Purdue - Left Hand
Flute 5 0 3 1 17 .40 . 9841
Oboe 3 0 3 0 16 .33 .0292
Clarinet 13 3 7 3 16.46 . 1319
Bassoon 2 0 2 0 15 .00 1.1279
Saxophone 6 0 6 0 15 .67 1.1099
Horn 7 1 5 1 16 .14 . 5280
Trumpet 10 2 5 3 16 .50 . 0579
Trombone 8 1 4 3 16 . 50 . 1534
Baritone 1 1 0 0 14.00 1.3092
Tuba 4 0 4 0 16 .75 .2187
Percussion 5 0 4 1 16.40 . 1602
Piano 17 2 10 5 16.88 .6401
Organ 3 0 3 0 16.33 . 1856
Violin 11 0 9 2 16 .82 .4702
Viola 3 0 2 1 17 .00 .4104
Cello 1 0 1 0 16.00 .2783
Bass 1 0 0 1 19.00 1.2680
Music Total 100 10 68 22 16.54
Purdue - Both Hands
B’lute 5 0 4 1 14.60 .9200
Oboe 3 1 2 0 13 .33 . 5072
Clarinet 13 1 11 1 13 .92 . 1814
Bassoon 2 0 2 0 13 . 50 .2387
Saxophone 6 0 6 0 13 .67 . 1950
Horn 7 1 6 0 13 .29 . 7224
Trumpet 10 2 8 0 13 . 10 1.1380
Trombone 8 1 7 0 12.75 1.9284
Baritone 1 1 0 0 11. 00 1.4840
Tuba 4 0 3 1 14.00 .1845
Percussion 5 0 5 0 13 .80 .0234
Piano 17 0 12 7 14.41 1. 1332
Organ 3 0 3 0 13 .33 .4373
Violin 11 0 10 1 14.55 1.2808
Viola 3 0 3 0 14.67 .7764
Cello 1 0 1 0 14.00 .0947
Bass 1 0 1 0 14.00 .0947




strument N Low Med. High Means t Value;
Purdue - Total: Right 
Le ft, and Both 
Hands
Flute 5 0 4 1 49.60 .3480
Oboe 3 0 3 0 45.33 .0848
Clarinet 13 1 10 2 47 .31 .1135
Bassoon 2 0 2 0 46.00 .2036
Saxophone 6 1 5 0 45.83 .3790
Horn 7 1 6 0 47 .00 .1527
Trumpet 10 2 8 0 45. 90 .4536
Trombone 8 0 8 0 45.50 .3808
Baritone 1 1 0 0 40 . 00 .6442
Tuba 4 0 3 1 48 .75 . 1723
Percussion 5 0 5 0 48 .40 . 1283
Piano 17 0 12 5 49.47 . 5498
Organ 3 0 3 0 46 .66 .1531
Violin 11 0 8 3 49.91 .6041
Viola 3 0 2 1 49.67 .2784
Cello 1 0 1 0 47 .00 .0601
Bass 1 0 1 0 51.00 .2737
Music Total 100 6 81 13 47 .72
Purdue - Assembly
Flute 5 0 3 2 43 .20 . 1793
Oboe 3 0 2 1 40.67 . 1304
Clarinet 13 0 10 3 42 .08 . 1307
Bassoon 2 0 2 0 40.00 .0597
Saxophone 6 1 4 1 40.83 . 0228
Horn 7 0 5 2 42.86 . 1776
Trumpet 10 1 9 0 37.80 .4041
Trombone 8 0 7 1 40.75 .0717
Baritone 1 1 0 0 30.00 .4339
Tuba 4 0 3 1 41.75 .0522
Percussion 5 0 5 0 40.60 .042 5
Piano 17 0 11 6 43 .06 .2869
Organ 3 1 2 0 36.33 .3148
Violin 11 0 10 1 40.09 . 1220
Viola 3 0 2 1 42.33 .0851
Cello 1 0 1 0 42 .00 .0360
Bass 1 0 1 0 41.00 .0031




strument N Low Med. High Means t Values*
MTMA - Tapping
Flute 5 0 3 2 52 .32 .2612
Oboe 3 0 3 0 5 5.00 . 1291
Clarinet 13 0 8 5 49.55 .0387
Bassoon 2 0 1 1 53 .50 .2365
Saxophone 6 1 4 1 41.85 .6829
Horn 7 0 6 1 45.74 . 1960
Trumpet 10 0 7 3 46.2 9 .3633
Trombone 8 1 4 3 49.23 . 1031
Baritone 1 0 1 0 34.00 .6922
Tuba 4 0 4 0 44.00 .4108
Percussion 5 0 2 3 55 .44 . 5091
Piano 17 0 12 5 50.91 .2133
Organ 3 0 1 2 54.33 .3411
Violin 11 0 5 6 51 .43 .2842
Viola 3 0 2 1 49.67 .0295
Cello 1 0 1 0 49.00 .0145
Bass 1 0 0 1 57.00 .3029
Music Total 100 2 64 34 49.27
MTMA - Dotting
Flute 5 0 3 2 24.74 .4269
Oboe 3 1 2 0 22.35 .0326
Clarinet 13 0 11 2 22 .79 .0662
Bassoon 2 0 2 0 20.00 .3468
Saxophone 6 0 5 1 21. 17 . 3229
Horn 7 1 5 1 22 .43 .0382
Trumpet 10 2 8 0 20.69 .5465
Trombone 8 ? 4 2 21 . 16 .3182
Baritone 1 0 1 0 20.30 .2160
Tuba 4 1 3 0 19.75 . 5270
Percus sion 5 0 4 1 24. 54 .4079
Piano 17 0 12 5 23 .62 .3732
Organ 3 0 2 1 22.33 . 0421
Violin 11 0 6 5 24.99 .7544
Viola 3 0 3 0 21. 57 . 1691
Cello 1 0 1 0 24.30 . 1607
Bass 1 0 1 0 23 .00 .0382
Music Total 100 7 73 20 22 . 59
*A significant difference at the .05 level requires a 
value of at least 1.98.
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are given equal significance, an examination of the means in 
Table XIX will reveal that the flautists have the best over­
all record of any group taking the tests. This group had 
the best scores of any group on the Purdue Left Hand and 
Purdue Assembly Tests.
The piano majors also executed the tasks better than 
the average on all tests except the GTST. However,, in most 
cases they did not do as well as the flautists and did not 
score the highest mean on any test. These two groups, 
flautists and pianists, performed most consistently better 
than the average and fell below the average on the same test, 
the GTST.
The oboists scored better than the music average on 
four tests and below the average on six tests. They ex­
celled on the MRM tests, the GTST, and the MTMA Tapping Test. 
Their mean scores for the Purdue Right Hand and Three Trial 
Tota1 were the lowest reported by any group having two or 
more subjects. However, most of the time their individual 
scores were in the average category.
The means of the clarinet players were better than 
the music average on six tests and below the average on four 
tests. These six tests were the MRM Turning Tests, the GTST, 
the Purdue Both Hands and Assembly Tests, and the two MTMA 
Tests. They appear to be about average on all of the tests 
as a whole.
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The two bassoonists performed better than average on 
the MRM Turning Test, the GTST, the Purdue Right Hand Test, 
and the MTMA Tapping Test, though they made the lowest score
of any group with two or more subjects on the MRM Placing
Test and the Purdue Left Hand Test.
The saxophonists scored better than average on only
one test, the MRM Turning Test. Of those groups having two 
or more subjects, the saxophone majors had the lowest score 
on the MTMA Tapping Test and the GTST. Over-all, this group 
was below the music average and made the lowest scores of 
any instrumental group within the woodwind family.
The means of the horn subjects were better than aver­
age on two tests, the Purdue Right Hand and Assembly Tests 
and fell below the music average on the remaining tests. 
Though this group did not make the poorest score on any test, 
they nevertheless were below the music average on most of 
the tests.
The trumpet, trombone, and baritone majors excelled 
on only one test, the GTST. The trombone subjects made the 
lowest score, of all groups having two or more subjects, on 
the Purdue Both Hands Test. The baritone player also made 
some low scores, but these are not deemed significant, since 
there was only one baritone major taking the tests. The 
scores of these three groups are similar and seem to indicate 
that these players definitely perform certain psychomotor
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tasks poorer than most other instrumentalists.
The tuba players exhibited an above average perform­
ance on six tests; the GTST and all of the Purdue Tests.
This group was the best performing brass group taking the
tests, though they performed least well of the groups having
two or more subjects participating, on the MTMA Dotting Test.
Percussionists performed better than the average on 
the tests, making the highest scores of all groups with two 
or more subjects on the two MRM Tests and the MTMA Tapping 
Test. In addition, their mean scores were also above the 
average on the GTST, the Purdue Right Hand and Three Trial 
Total, and MTMA Dotting Test. They were only slightly below 
the average on the three remaining tests.
The organists performed very differently from the 
other keyboard group, the pianists. Organists scored above
the average on two tests, the MRM Placing Test and the MTMA
Tapping Test. They also had the lowest means of any group 
having two or more participants on the MRM Turning, and the 
Purdue Assembly Tests. It should be noted that only three 
organists were tested in this experiment.
One of the best groups in relation to their perform­
ance on these tests was the violinists. They were better 
than average on eight tests, and fell below average on the 
MRM Turning and Purdue Assembly Tests. This group also made 
the highest score on three of the tests, excluding single
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instrumentalists, matching the percussionists in the number 
of highest scores. These three tests were the Purdue Right 
Hand and Three Trial Total and the MTMA Dotting Tests.
Almost equally proficient were the violists whose 
means were above the average on all except the MRM Tests and 
the Dotting section of the MTMA. In addition, they made the 
best score on the Both Hands section of the Purdue series of 
tests.
Since there was only one cellist and one string 
bassist taking the tests, their scores are relatively unim­
portant as being adequately representative of a larger 
population of cello and string bass players. The cellist 
was above average on four of the ten tests, while the string 
bassist was above the average on eight of the ten tests.
It can be observed that one instrumental group did 
exceptionally well from each family of instruments. The 
flute players were the best of the woodwind family, of the 
string family, the violinists did exceptionally well, the 
tuba players did better than the other brass players, the 
pianists were the best keyboard group, and the percussion­
ists did well in comparison with the other families.
Since the size of the samples are representative of 
the total population of music majors, at Louisiana State 
University, there was no way to increase the size of the 
instrumental groups having very few majors. However, there
138
were four groups of instrumentalists having ten or more 
subjects in this experiment. It would appear that the test 
results of these larger instrumental groups would be more 
valid and more representative of the larger, total popula­
tion of instrumental musicians than the smaller groups.
Future research into each specific instrumental 
population would appear to be needed for more accurate com­
parisons. Since the trumpeters, pianists, violinists, and 
clarinetists represented the largest groups of instrumen­
talists in this experiment, it would appear that the findings 
from these results would be more valid than the findings from 
the other instrumentalists.
The trumpeters performed poorer than the total music 
population on all of the tests except the GTST, as did all 
other brass players except the French hornists. This may be 
an indication that the GTST measures a special psychomotor 
skill used or required of all brass players except the horn­
ists .
Another of the four largest groups, the pianists, 
performed better on every test except the GTST. This may 
indicate that the psychomotor ability required to perform 
well on the GTST is not used or is not needed by pianists, 
but that all of the other tests, to some degree, do require 
one or more psychomotor abilities that are used by pianists.
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The mean of the violinists was below the total music 
mean on the GTST and the Purdue Assembly Test. It appears 
that the eight tests on which they performed above the group 
mean, may be tests which measure a psychomotor ability 
needed to play a violin.
If this same assumption is applied to the clarinet­
ists, it could be stated that the six tests on which they 
performed better than the music average, measure an ability 
which is needed by clarinetists.
Differences in Psychomotor Performance by 
Instrumental Families
The seventeen different instruments represented by 
instrumental majors in the experiment are grouped into five 
families. As reported previously, the number of instrumen­
talists representing the woodwind, brass, string, keyboard, 
and percussion families is not based on any formula, but 
rather on the actual number of qualified persons who were 
majoring on these instruments and who agreed to take the 
tests. Thus, we have a larger group of clarinetists in the 
woodwind group, trumpeters in the brass group, pianists in 
the keyboard group, and violinists in the string group.
This weighting may be seen by referring to Table XIX, where 
the exact number of students majoring on each instrument is 
listed.
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The data listed in Table XX give an indication of 
the differences which existed between the means of each of
the five instrumental families and the means of the total
music sample. In addition, a t value is listed, though no 
t value is great enough for any difference to be considered 
significant at the .05 level.
The woodwind group's mean was better than the total 
music mean on the two MRM sections and the Purdue Both Hands 
and Assembly sections. The woodwind players were only 
slightly below the music average on the remainder of the 
tests. It is interesting to note that the woodwind group 
was superior to the brass group on every test except the 
GTST and the Purdue Left Hand Test. Apparently the brass 
instruments requiring valve action by the left hand require
the player to be more proficient with his left hand alone
than the woodwind player who develops more coordination be­
tween the two hands.
However, the brass family did not do exceptionally 
well on the left hand test in comparison with the total 
sample of music majors. An analysis of the means reveals 
the fact that the brass instrumentalists performed better 
than the total group mean on only one test, the GTST. It 
can be assumed from this data that the GTST more accurately 
measures a special psychomotor ability utilized by the brass 
players than does any of the other tests. It has been
TABLE XX
A COMPARISON OF THE MEANS OF THE FIVE INSTRUMENTAL GROUPS 
OF INSTRUMENTAL MUSIC MAJORS
Test, Group, and Music Mean Group Means* t Values Performance Rank
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Test, Group, and Music Mean Group Means* t Values Performance Rank




Brass 46.62 .5311 5
Percussion 55.44 .5091 1
Keyboard 51.42 .3035 2
String 51.30 .3257 3




Brass 21.08 .6585 5
Percussion 24.54 .4079 1
Keyboard 23.43 .3264 3
String 24.18 .5997 2
*Number in each group: **A significant difference at the
Woodwind 29 .05 level requires a value of






assumed that brass instrument playing requires a steadiness 
which is perhaps different from that required of any other 
instrumentalist, since the player himself furnishes the 
vibrating substance which produces the tone.
The means of the keyboard majors were better than 
the means of the total music sample on nine of the ten 
tests. The only test on which they did not perform better 
than average, was the GTST. This group performed better 
than the total music group on more tests than did any other 
group taking the tests.
Since all members of the percussion family were 
treated as percussionists in a previous section of this 
chapter, differences in the psychomotor performances by major 
instrument, the data will not be repeated in this section.
String majors also performed quite well on the tests, 
as their means were higher than the music group total means 
on all but two of the tests. These two were the Turning 
Test of the MRM and the Assembly Test of the Purdue series. 
From this data it appears that these two tests may not 
require the psychomotor abilities most required of string 
players. Their best performances occurred on the Purdue 
Right Hand and Both Hands sections.
The Chi-Square Test of significance was applied to 
the scores of the instrumental families and is reported in 
Table XXI. Only one set of test scores was found to be
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TABLE XXI
DISTRIBUTION OF TEST SCORES ACCORDING TO INSTRUMENTAL 
GROUP OF THE MUSIC GROUP AND THE CHI-SQUARE VALUE






Brass 8 21 1 30
Percussion 0 1 4 5
Keyboard 1 17 2 20
String 2 13 1 16






Brass 3 22 5 30
Percussion 0 1 4 5
Keyboard 1 14 5 20
String 1 13 2 16
Total 6 73 21 100 12.9568 Not Significant
Woodwind 4 19 6
GTST
29
Brass 4 17 9 30
Percussion 1 2 2 5
Keyboard 3 13 4 20
String 2 9 5 16




- Right Hand 
29
Brass 3 24 3 30
Percussion 0 4 1 5
Keyboard 0 13 7 20
String 0 9 7 16
Total 5 74 21 100 14.4571 Not Significant
TABLE XXI (Continued)
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Group Low Med. High Total X
Purdue - Left Hand
Woodwind 3 21 5 29
Brass 5 18 7 30
Percussion □ 4 1 5
Keyboard 2 13 5 20
String 0 12 4 16
Total 10 68 22 100 4.4292
Purdue - Both Hands
Woodwind 2 25 2 29
Brass 5 24 1 30
Percussion 0 5 0 5
Keyboard 0 15 5 20
String 0 15 1 16
Total 7 84 9 100 14.9615
Purdue - Total: Right, Left, and Both
Woodwind 2 24 3 29
Brass 4 25 1 30
Percuss ion 0 5 0 5
Keyboard 0 15 5 20
String 0 12 4 16
Total 6 81 13 100 12.2960
Purdue - Assembly
Woodwind 1 21 7 29
Brass 2 24 4 30
Percussion 0 5 0 5
Keyboard 1 13 6 20
String 0 14 2 16
Total 4 77 19 100 5.9957 ]
MTMA - Tapping
Woodwind 1 19 9 29
Brass 1 22 7 30








Group Low M ed. High Total X2 Signi ficance*
Keyboard 0 13 7 20
String 0 8 8 16
Total 2 64 34 100 6.0389 Not Significant
MTMA - Dotting
Woodwind 1 23 5 29
Brass 6 21 3 30
Percussion 0 4 1 5
Keyboard 0 14 6 20
String 0 11 5 16
Total 7 73 20 100 14.5525 Not Significant
*A significance of .05 or better is reported as sig­
nificant. This would require a X of at least 15.507.
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significantly different at the .05 level. These scores 
represented the results of the MRM Placing Test. The per­
cussion group was the best group taking this test, as they 
had four of the five subjects in their group who made high 
scores. The remaining person had an average score. The 
woodwind personnel exhibited more high and low scores than 
would have been expected, while the string group appeared to 
have about the expected dispersion of scores. The brass 
group had the highest percentage of subjects making the low 
scores on the test and had the lowest percentage of their 
total making a high score on this particular test.
The differences between the string group's mean and 
the music mean of the Right Hand and Both Hands section of 
the Purdue and the Dotting section of the MTMA were not 
significant at the .05 level, but were significant at the 
.10 level. The percussion, keyboard, and string groups per­
formed exceptionally well on these tests in comparison with 
the woodwind and brass groups.
Summary
The most significant differences in psychomotor test 
scores found to exist within the music group were the differ­
ences between the males and females. The females performed 
the psychomotor tests better than the males on all of the 
tests except the GTST and were significantly different at
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the .05 level, according to the Fisher t test, on the MRM 
Placing Test, the Purdue Right Hand, Both Hands, Three 
Trial Total, and Assembly tests, and the MTMA Dotting Test. 
The Chi-Square Test of significance revealed significant 
differences at the .05 level to exist on the Right Hand,
Both Hands, and Three Trial Total Tests of the Purdue series 
and the Dotting section of the MTMA.
No significant difference at the .05 level was ob­
served between the classes of the music group according to 
the results of the t test and the Chi-Square test. The 
freshmen performed better than, any other class, and the 
juniors were slightly below the music average on measured 
psychomotor performance. The sophomores and seniors ap­
peared to be about average when compared to the performance 
of the total music sample.
The t test of significance revealed that no signif­
icant differences were found to exist between the means of 
the students enrolled in the different curricula. The 
Chi-Square Test, however, revealed some significant differ­
ences. The low scores by the B.M. - Composition majors and 
the B.M.Ed. majors were evident in the results on the MRM 
Placing Test. The Purdue Right Hand Test also revealed 
significantly different scores due to the high scores by the 
B.M. - Applied majors and the B.M. - Theory majors. The low 
scores of the B.M.Ed. majors and the high scores by the B.A.
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majors assisted in making the differences significant on the 
Purdue Both Hands Test. The Three Trial Total had signifi­
cantly different scores evident since the B.A. majors 
performed well and the B.M.Ed. majors scored poorly in 
comparison with the total music mean. Significance was 
also attached to the differences on the Purdue Assembly Test, 
which appears to be due to the very good performance by the 
B.A. majors.
According to the t test, no significant difference 
existed between the means of the subjects who played 
different instruments, though many differences are evident. 
More research is needed to determine if there are any sig­
nificant differences between these groups.
The t test revealed no significant differences be­
tween the scores of the subjects arranged according to 
instrumental families, but when using the Chi-Square test, 
significant differences at the .05 level were found to exist 
between the families of instruments on the MRM Placing Test. 
This is apparently due to the good performance by the per­
cussionists and the poor performance by the brass majors.
CHAPTER VI
INTERPRETATIONS OF THE DIFFERENCES EXISTING 
WITHIN THE NON-MUSIC GROUP
Introduction
The non-music sample of 100 undergraduates of Loui­
siana State University was tested in the spring semester of 
1969. The subjects were classified as to sex, year of study, 
typing ability, previous instrumental experience, and cur­
riculum. Each subject was asked to respond positively or 
negatively to the two questions asked only of this non-music 
sample: Do you type and have you had previous experience on
an instrument? A positive answer to the typing question was 
contingent upon the subject's having successfully completed 
a typing course or having learned how to type using a self­
teaching method. A positive answer to the question about 
previous instrumental experience meant that the subject had 
played a keyboard, percussion, non-fretted stringed, or wind 
instrument prior to the preceding three years.
The data presented in this chapter are arranged 
within each of the above classifications in an attempt to 
obtain evidence from the findings which might reveal certain 
segments of the non-music population performed significantly 
poorer or better than the other segments of this population.
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Each variable within the classifications was compared to 
determine the difference between each of the variables.
This analysis consisted of (1) a comparison of the means,
(2) the application of the Fisher t test of significance to 
the means, and (3) the application of the Chi-Square test of 
significance where applicable.
A description of the tests of significance may be 
found in the Introduction of Chapter V. The test results 
for each classification of subjects, were analyzed in the 
order in which they were administered. The lower numerical 
mean is the better score on the MRM tests and the GTST, 
while the higher numerical score is superior on the Purdue 
and MacQuarrie tests.
Male and Female Differences in Psychomotor Performance
The means and t values of each group, male and fe­
male, are located in Table XXII. The females performed 
better on each of the Purdue sections and the difference was 
significant at the .05 level on the Purdue Right Hand and 
Three Trial Total. The males performed better on both sec­
tions of the MRM, both sections of the MTMA, and on the GTST. 
However, the MRM Turning Test was the only test on which the 
males had a difference which was significant at the .05 
level. As reported in Chapter V, the only published norms 
containing differences in scores by sex were those of the
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TABLE XXII
A COMPARISON OP THE MEANS OF THE MALES AND FEMALES 






MRM Placing 244.3333 246.7609 .77 94
MRM Turning 195.5185 203.1304 2.53 00
GTST 7.055555 7.739130 . 5474
Purdue - Right Hand 16 .46295 17.26086 2 .7751
Purdue - Left Hand 15.88889 15 .89130 .0085
Purdue - Both Hands 13.16667 13.93478 3.0383
Purdue - Total: 
Right, Le f t , and 
Both Hands 45.48148 47.08694 2.5257
Purdue - Assembly 38.33333 38. 52173 . 1956
MTMA - Tapping 43.03332 41.77902 .6932
MTMA - Dotting 22.30923 22.04781 .3702
*A significant difference at the .05 level requires 
a t value of at least 1.98.
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Right Hand and Both Hands sections of the Purdue and the 
HacQuarrie Tests. The Purdue publisher indicated the 
females performed slightly better than the males, as noted 
in the tables in Appendix C. These results concur with the 
findings reported in this study. The published percentile 
norms for the MTMA Tapping Test show the females to be 
superior by one point at the fiftieth percentile while male 
and female scores on the Dotting section are the same at 
scores 17 to 2 5 or between the twentieth and ninetieth per­
centile ranks. The non-music sample scored quite differently 
from the MTMA published norms, as the male mean was over one 
point higher on the Tapping section and about .20 higher on 
the Dotting section.
The Chi-Square test of significance was applied to 
the data as indicated in Table XXIII. At the .05 level, no 
significant difference was found to exist between the two 
groups on any section of the tests. This would appear to 
indicate that the primary differences occurred within the 
three areas the scores were placed in, low, medium, and high, 
rather than between these areas.
In summation, the non-parametric test of signifi­
cance, the Chi-Square test, did not indicate any significant 
differences, at the .05 level, between the male and female 
samples. However, the parametric test of significance, the 
Fisher t test, indicated the males performed significantly
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TABLE XXIII
A DISTRIBUTION OF TEST SCORES FOR MALE AND FEMALE 
SUBJECTS OF THE NON-MUSIC GROUP AND THE 
CHI-SQUARE VALUE
Sex Low Med. High Tota 1 x2 Significance*
MRM - Placing Test
Male 22 28 4 54
Female 18 28 0 46
Total 40 56 4 100 3 .7840 Not Significant
MRM - 'Turning Test
Male 10 39 5 54
Female 14 29 3 46
Total 24 68 8 100 2.0139 Not Significant
GTST
Male 10 32 12 54
Female 9 32 5 46
Total 19 64 17 100 2.2965 Not Signi ficant
Purdue - Right: Hand
Male 3 47 4 54
Female 1 37 8 46
Total 4 84 12 100 2.9024 Not Significant
Purdue - Left Hand
Male 5 42 7 54
Female 8 32 6 46
Total 13 74 13 100 1 .4902 Not Significant
Purdue - Both Hands
Male 5 48 1 54
Female 0 42 4 46
Total 5 90 5 100 5.3 966 Not Significant
TABLE XXIII (Continued)
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Sex Low M ed. High Total X 2 Significance*
Purdue - Total: Right, Left, and Bothi Hands
Male 6 46 2 54
Female 2 41 3 46
Total 8 87 5 100 1.8591 Not Significant
Purdue - Assembly
Male 7 43 4 54
Female 6 38 2 46
Tota 1 13 81 6 100 .4149 Not Significant
MTMA - Tapping
Male 1 51 2 54
Fema le 4 39 3 46
Total 5 90 5 100 2.9790 Not Significant
MTMA - Dotting
Male 4 43 7 54
Female 2 37 7 46
Total 6 80 14 100 .4798 Not Significant
A significance of .05 or better is reported as sig­
nificant and requires a of at least 5.991.
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better than the females on the MRM Turning Test and the fe­
males performed significantly better on the Right Hand and 
Three Trial Total sections of the Purdue. The significance 
level for the MRM Turning and the Three Trial Total is .02, 
while the level of significance for the difference in means 
of the Purdue Right Hand Test was .01.
Differences in Performance by the Four 
Classes of Non-Music Majors
Although the results in Table XXIV indicate differ­
ences between the means of the four classes of non-musicians, 
the classes did not perform all of the tests in a consistent 
pattern. However, the sophomores performed better on the 
test battery than any other class, as thev scored best on 
six of the ten tests and did not make the lowest score on 
any test. The juniors scored best on four tests, while 
scoring poorest on two tests. The seniors were third in 
order of performance since they did not score best on any 
test, but scored poorest on three test sections. The fresh­
men also failed to record a best score on any test, and 
scored poorest on five tests.
There were no differences found to exist between the 
means at the .05 level by the application of the t test.
The Chi-Square test results in Table XXV also reveal no sig­
nificant differences existed between the classes. Thus,
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TABLE XXIV
A COMPARISON OF THE MEANS OF THE FOUR CLASSES OF THE 
UNDERGRADUATE NON-MUSIC MAJORS
Testj Class and Non-Music Mean Class Means* t Values**






















































































Test, Class and Non-Music Mean Class Means* t Values**
Purdue - Total: Right,
Left, and Both Hands 46 . 22
Freshman 45 . 00 .4800
Sophomore 47.28 .4819
Junior 46.59 . 1606
Senior 45 .68 . 2462
Purdue - Assembly 38.42
Freshman 38.67 .0466
Sophomore 39.38 . 1952
Junior 37 . 18 .2280
Senior 38.26 .0345
MTMA - Tapping 42 .62
Freshman 39 . 93 .8453
Sophomore 44. 15 .6079
Junior 43 .55 .2872
Senior 42 . 10 .2147
MTMA - Dotting 22 . 19
Freshman 21.94 . 0779
Sophomore 22 .24 .0236
Junior 23 . 06 . 2944
Senior 21.66 . 2327
♦Number in each class; **A significant difference at
Freshman 18 the .05 level requires a






A DISTRIBUTION OF TEST SCORES FOR THE FOUR CLASSES 
OF THE NON-MUSIC GROUP AND THE CHI-SQUARE VALUE
Class Low Med. High Total X
MRM - Placing
Freshman 5 12 1 18Sophomore 10 17 2 29
Junior 10 11 1 22
Senior 15 16 0 31
Total 40 56 4 100 4.2173
MRM - Turning
Freshman 5 13 0 18
Sophomore 5 21 3 29
Junior 5 14 3 22
Senior 9 20 2 31
Total 24 68 8 100 3.8538
GTST
Freshman 4 9 5 18
Sophomore 5 23 1 29
Junior 5 11 6 22
Senior 5 21 5 31
Total 19 64 17 100 8.5382
Purdue - Right Hand
Freshman 1 15 2 18
Sophomore 1 21 7 29
Junior 0 20 2 22
Senior 2 28 1 31
Total 4 84 12 100 7.9301
Purdue - Left Hand
Freshman 4 13 1 18
Sophomore 5 19 5 29
Junior 2 16 4 22
Senior 2 26 3 31









Class Low Med. High Total X^ Significance*
Purdue - Both Hands
Freshman 1 17 0 18
Sophomore 0 27 2 29
Junior 1 20 1 22
Senior 3 26 2 31
Total 5 90 5 100 4.2768 Not Significant
Purdue - Total: Right., Left, and Both Hands
Freshman 2 16 0 18
Sophomore 1 26 2 29
Junior 1 20 1 22
Senior 4 25 2 31
Total 8 87 5 100 3.6903 Not Significant
Purdue -■ Assembly
Freshman 1 17 0 18
Sophomore 3 23 3 29
Junior 6 16 0 22
Senior 3 25 3 31
Total 13 81 6 100 9.2447 Not Significant
MTMA - Tapping
Freshman 2 16 0 18
Sophomore 0 27 2 29
Junior 2 18 2 22
Senior 1 29 1 31
Tot a 1 5 90 5 100 6.0065 Not Significant
MTMA - Dotting
Freshman 3 13 2 18
Sophomore 0 24 5 29
Junior 1 15 6 22
Senior 2 28 1 31
Total 6 80 14 100 11.8657 Not Significant
*A significance of .05 or better is reported as sig­
nificant. This would require a X^ of at least 12.592.
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with the application of the Fisher t test and the Chi-Square 
test, the differences between the classes are determined not 
to be significant at the .05 level.
Differences in Performance by Typists and Non-Typists
It was found that typing is a form of psychomotor 
activity in which many of the non-music group had been in­
volved. The treatment of the findings in this section is an 
effort to determine what effect, if any, a general, non­
tested, typing ability would have on a person’s ability to 
perform certain psychomotor tests. It should be understood 
that other psychomotor abilities and tasks could have an 
effect on the scores of both typists and non-typists. For 
instance, various forms of physical education activities as 
well as activities required of varsity athletes, may affect 
the performance of the subjects. Both types of these activi­
ties are known to have been a part of the experiences of 
some of the subjects taking part in this experiment. These 
are two examples of the kinds of activities in which the 
subjects may have been engaged which would appear to indicate 
the subject was using an innate psychomotor ability or had 
developed some psychomotor ability.
The means and t values in Table XXVI reveal that the 
non-typists had the best scores on the first three tests 
which were given: the two MRM sections and the GTST. The
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TABLE XXVI
A COMPARISON OF THE MEANS OF THE TYPISTS AND NON-TYPISTS 
OF THE UNDERGRADUATE NON-MUSIC GROUP
Typists Non-Typists
Means Means
Test N=74 N=20 t Values*
MRM Placing Test 245.7703 244.5385 .3463
MRM Turning Test 199.0676 198.8846 .0539
GTST 7.837837 6.038461 1.2651
Purdue - Right Hand 16.86485 16.73076 .3825
Purdue - Left Hand 15.93243 15.76923 .4997
Purdue - Both Hands 13.74324 12.88461 3 .0213
Purdue - Total: Right 
Leftj and Both Hands ’46.513 50 45.38461 1. 5299
Purdue - Assembly 38.89189 37 .07692 1.6625
MTMA - Tapping 57.33318 52 .29997 .3149
MTMA - Dotting 22.26215 21.98074 .3509
*A significant difference at the .05 level requires 
a value of at least 1.98.
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difference was not significant at the .05 level according to 
the t values.
The typists' means were superior to those of the non­
typists on the remainder of the test battery, which included 
the Purdue series and the MTMA paper and pencil tests. Only 
the means of the Both Hands Test of the Purdue series were 
significantly different at the .05 level according to the 
t test; in this case the significance level was .01. Thus 
the Both Hands section was the only test in which there was 
a significant difference between the means. It would appear 
that this test may measure a psychomotor ability which is 
required of typists.
An application of the Chi-Square test, as found in 
Table XXVII, revealed no significance at the .05 level or 
better between any of the means of the two groups. The most 
difference was found to exist on the Purdue Assembly Test in 
which only six non-musicians made scores in the high cate­
gory, and all six were typists. It appears that the rela­
tively small group of non-typists, 26, in comparison with a 
larger group of typists, 76, may have reduced the possi­
bility of a significant difference occurring.
Differences in Performance of Subjects with Previous 
Instrumental Experience and Subjects Without 
Previous Instrumental Experience
An examination of the data in Table XXVIII reveals 
that the subjects with no previous instrumental experiences
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TABLE XXVII
A DISTRIBUTION OF TEST SCORES OF THE TYPISTS AND 
NON-TYPISTS AND THE CHI-SQUARE VALUE
Typing
Ability Low Med. High Total X 2 Significance*
MRM - Placing
Yes 30 41 3 74
No 10 15 1 26
Total 40 56 4 100 0418 Not Signi ficancf
MRM - Turning
Yes 16 53 5 74
No 8 15 3 26
Total 24 68 8 100 1 .7695 Not Significant
GTST
Yes 14 49 11 74
No 5 15 6 26
Total 19 64 17 100 9826 Not Significant
Purdue - Right Hand
Yes 3 62 9 74
No 1 22 3 26
Total 4 84 12 100 0098 Not Significant
Purdue - Left Hand
Yes 11 52 11 74
No 2 22 2 26
Total 13 74 13 100 2 .0578 Not Significant
Purdue - Both Hands
Yes 2 68 4 74
No 3 22 1 26




Ability Low Med High Total X 2 Significance*
Purdue - Tota 1: Right , Left, and Botli Hands
Yes 5 65 4 74
No 3 22 1 26
Total 8 87 5 100 .6664 Not Significant
Purdue - Assembly
Yes 8 60 6 74
No 5 21 0 26
Tota 1 13 81 6 100 3.3343 Not Significant
MTMA - Tapping
Yes 3 68 3 74
No 2 22 2 26
Total 5 90 5 100 1.1318 Not Significant
MTMA - Dotting
Yes 5 57 12 74
No 1 23 2 26
Total 6 80 14 100 1.5844 Not Significant
*A significance of .05 or better is reported as sig­
nificant and requires a X^ of at least 5.991.
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TABLE XXVIII
A COMPARISON OF THE MEANS OF UNDERGRADUATE NON-MUSIC MAJORS 
WHO HAD PREVIOUS INSTRUMENTAL EXPERIENCE WITH THE MEANS 











MRM Placing Test 242.4390 247.5424 1.6310
MRM Turning Test 195.8293 201.2373 1.7462
GTST 7 .268292 7.440678 . 1329
Purdue - Right Hand 16.82925 16.83051 . 0055
Purdue - Left Hand 16.17073 15.69491 1.7031
Purdue - Both Hands 13.56098 13.49152 .2639
Purdue - Total: 
Right, Left, and 
Both Hands 46. 51219 46.01694 .7372
Purdue - Assembly 39.24633 37.91525 2 .0066
MTMA - Tapping 45 .85608 40.37796 4 . 7 7 96
MTMA - Dotting 22.54388 21.94235 .8456
*A significant difference at the .05 level requires 
a t value of at least 1.98.
168
performed better than the subjects with instrumental ex­
perience on only one test, the Right Hand section of the 
Purdue. The amount of difference between the two, according 
to the t value, was the smallest amount found to exist be­
tween any of the comparisons in this table.
The subjects with previous instrumental experience 
performed better on each of the nine remaining tests and 
were significantly better on the Purdue Assembly and the 
MTMA Tapping Test. The level of significance on the Assem­
bly Test was .03 and the level of significance on the 
Tapping Test was .001. It appears that those subjects with 
instrumental experience had either innate or acquired psy­
chomotor abilities, some of which are superior to those of 
the subjects who had no instrumental experience according 
to the tests used in this experiment.
The Chi-Square test, as found in Table XXIX, re­
vealed some different information from that obtained by 
application of the Fisher t test. The differences on the 
Turning Test are significant at the .05 level, and the 
differences on the Tapping section are significant at the 
.02 level. Both tests of significance indicate the latter 
test results to be more significant than the minimum re­
quired in this experiment, the .05 level. None of the sub­
jects who had no previous instrumental experience made a 
high score, and five of the former instrumentalists scored
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TABLE XXIX
A DISTRIBUTION OF TEST SCORES OF NON-MUSIC SUBJECTS 
WHO HAVE PREVIOUSLY STUDIED A MUSICAL INSTRUMENT 
AND THOSE WHO HAVE NOT PREVIOUSLY 
STUDIED A MUSICAL INSTRUMENT
Previous 
Instruments1

















































100 4.3 096 Not Significant















100 . 1456 Not Significant















100 5.1514 Not Significant




















Study Low Med. High Total X2 S ignificance*
Purdue - Total : Right,, Left, and Both Hands
yes 4 34 3 41
No 4 53 2 59
Tota 1 8 87 5 100 1.1464 Not Significant
Purdue - Assembly
Yes 4 34 3 41
No 9 47 3 59
Total 13 81 6 100 .7953 Not Significant
MTMA - Tapping
Yes 1 35 5 41
No 4 55 0 59
Total 5 90 5 100 8.2724 .02
MTMA - Dotting
Yes ? 31 8 41
No 4 49 66 59
Total 6 80 74 100 1.7573 Not Significant
*A significance of .05 or better is reported as sig­
nificant and requires a X2 of at least 5.991.
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higher on the Tapping Test. In addition, four of the non­
experienced subjects made poor scores in comparison with 
only one from the experienced group.
The Turning Test results were found to have signif­
icant differences in existence due to (1) the number of 
experienced subjects scoring high, six, compared to two 
subjects with no experience, and (2) the number of experi­
enced subjects making low scores, six, compared to eighteen 
of the group having no experience.
Thus the results of the two tests of significance 
indicate that the subjects with instrumental experience 
performed significantly better on the MTMA Tapping Test, 
and the Fisher t test indicates a significant difference 
between the two groups was evident on the Purdue Assembly. 
The test results of the MRM Turning Test were significantly 
different following the application of the Chi-Square test. 
In each case, the significance level was .05 or greater.
Difference in Psychomotor Performance by Curriculum
There were fifty courses of study listed by the one 
hundred undergraduates who were members of the non-music 
sample. The courses of study, listed in Table x of Chapter 
III, were grouped into fifteen curricula for comparative 
purposes. The t test of significance was applied to the 
findings arranged by curricula in Table XXX. In addition, 
the grades are grouped according to high, medium, and low
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TABLE XXX
A COMPARISON OF THE MEANS OF THE NON-MUSIC GROUP 
ACCORDING TO THEIR CURRICULUMS AND A 
DISTRIBUTION OF THE TEST SCORES INTO 
LOW, MEDIUM, AND HIGH DIVISIONS
Test and Curriculum N Low Med. High Mean t Values*
MRM - Placing
Agriculture 3 1 2 0 242 ,.00 .0822
Arts & Science 6 2 4 0 242 ,. 17 . 0768
Business 27 9 17 1 245..04 .0210
Education 13 6 7 0 249..00 .086 5
Engineering 3 1 1 1 240..33 .0849
English & Journalism 9 7 2 0 263 .67 6.8620
Foreign Language 3 0 3 0 239,.00 . lo 40
Government & History 8 4 3 1 24 5,. 50 .0014
Home Economics 2 1 1 0 248 . 00 . 0338
Law 3 0 2 1 222 ,.00 .5774
Math. & Physics 5 3 2 0 246..40 .02 98
Medicine 4 1 3 0 240.. 50 4.8440
Psychology 2 0 2 0 243 . 50 .0395Sciences 8 4 4 0 243 .88 .0531
Speech 4 1 3 0 236..00 .2336
Total 100 40 56 4 245..45
MRM - Turning
Agriculture 3 0 2 1 194 .67 . 1050
Arts & Science 6 2 4 0 201 .67 .0886
Bus iness 27 3 22 2 193 .81 .2323
Education 13 6 7 0 207 . 15 .2814
Engineering 3 0 1 2 179 .67 4.6703
English & Journalism 9 5 4 0 213 .33 .3500
Foreign Language 3 0 3 0 194 .67 . 1167
Government & History 8 2 6 0 203 . 50 . 1418
Home Economics 2 2 0 0 218 .00 .4029
Law 3 1 2 0 203 .33 . 1105
Math.& Physics 5 2 3 0 212 .00 .3331
Medicine 4 1 2 1 195 .75 4.0775
Psychology 2 0 2 0 185 .00 .2957
Sciences 8 0 8 0 187 .75 .4949
Speech 4 0 2 2 187 .50 .2652
Total 100 24 68 8 199 .02
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TABLE XXX (Contir.ued)
Test and Curriculum N Low Med. High Mean t Values*
GTST
Agriculture 3 0 1 2 4.00 .4315
Arts & Science 6 0 6 0 3 .83 .8409
Bus iness 27 9 15 3 9.30 .3655
Education 13 3 8 2 9. 15 .3718
Engineering 3 0 2 1 4.00 .4823
English & Journalism 9 3 3 3 9.11 .2129
Foreign Language 3 0 3 0 7 .00 .0523
Government & History 8 2 4 2 7 .62 .0305
Home Economics 2 0 2 0 6 . 50 .0932
Law 3 0 3 0 4.66 .4343
Math, & Physics 5 0 4 1 4.20 .6535
Medicine 4 1 3 0 1.02 .5140
Psychology 2 0 1 1 1 . 50 .7518
Sciences 8 1 5 2 6 . 12 .2455
Speech 4 0 4 0 3.75 .7018
Total 100 19 64 17 7 .37
Purdue - Right Hand
Agriculture 3 0 1 2 16,.33 1 . 2265
Arts & Science 6 0 5 1 17 ,.00 .3714
Business 27 1 25 1 16,.67 .8491
Education 13 0 12 1 16..69 .4747
Engineering 3 1 1 1 16..67 .2000
English & Journalism 9 2 6 1 16,.33 1.1432
Foreign Language 3 0 3 0 17 .00 .4363
Government & History 8 0 8 0 16..37 1.7983
Home Economics 2 0 2 0 16,. 50 . 5413
Law 3 0 1 1 18..67 5.1131
Math.& Physics 5 0 3 2 17 .60 1.6713
Medicine 4 0 4 0 17 .00 . 5286
Psychology 2 0 2 1 18..50 2 . 7 3 96
Sciences 8 0 8 0 16,.37 1.9410
Speech 4 0 3 1 18..25 4.7302
Total 100 4 84 12 16..83
Purdue - Left Hand
Agriculture 3 0 3 0 16.00 .3599
Arts & Science 6 0 4 2 16.67 3 .0012
Business 27 3 19 5 16. 11 .9007
Education 13 1 10 2 16.08 .4669
Engineering 3 0 2 1 16.67 1.8836
English & Journalism 9 3 5 1 15.44 1.3351
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TABLE XXX (Continued)
Test and Curriculum N Low Med. High Mean t Values*
Foreign Language 3 0 3 0 15.67 . 6960
Government & History 8 1 6 1 15 .62 .9177
Home Economics 2 1 1 0 14. 50 3.4055
Law 3 0 2 1 16.3 3 1.0752
Math. & Physics 5 2 3 0 15.00 3.2169
Medicine 4 0 4 0 16.00 .3799
Psychology 2 0 2 0 15 . 50 .9555
Sciences 8 1 “ 7 0 15.75 . 5643
Speech 4 1 3 0 15.50 1.2716
Total 100 13 74 13 15.89
lrdue - Both Hands
Agriculture 3 0 3 0 13 .33 . 5757
Arts & Science 6 0 6 0 13 .83 1.2554
Business 27 1 26 0 13 .63 .6952
Education 13 0 11 2 14.08 2.3498
Engineering 3 1 1 1 13 . 00 . 7705
English & Journalism 9 0 9 0 13 .00 2.9402
Foreign Language 3 0 3 0 13 .67 . 3964
Government & History 8 1 7 0 12 .62 4.6554
Home Economics 2 0 2 0 12 . 50 2.8790
Law 3 0 3 0 13 .00 1 .6827
Math,& Physics 5 1 4 0 13 .20 1.0221
Medicine 4 0 4 0 13 .75 .5692
Psychology 2 0 1 1 14. 50 1.9334
Sciences 8 1 6 1 13 .75 .8739
Speech 4 0 4 0 14.00 1.4873
Total 100 5 90 5 13 . 52
Purdue - Total: Right, 
Left and Both Hands
Agriculture 3 0 3 0 45.66 .3214
Arts & Science 6 0 5 1 47 . 50 .7538
Business 27 1 25 1 46.41 . 1722
Education 13 0 12 1 46.85 .3712
Engineering 3 1 1 1 46.3 3 .0262
English & Journalism 9 2 7 0 44.78 .7709
Fore ign Language 3 0 3 0 46.3 3 . 0676
Government & History 8 1 7 0 44.62 1.1810
Home Economics 2 1 1 0 43 . 50 1.0496
Law 3 0 3 0 47 .33 . 5219
Math.& Physics 5 1 4 0 45.80 .2337
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TABLE XXX (Continued)
Test and Curriculum N Low Med. High Mean t Values*
Medicine 4 0 4 0 46 .75 .2872
Psychology 2 0 1 1 48.50 .7478
Sciences 8 1 7 0 45.87 .2405
Speech 4 0 4 0 47 .75 1.0179
Total 100 8 87 5 46.2 2
lrdue - Assembly
Agriculture 3 1 2 0 34.00 ,8386
Arts & Science 6 1 5 0 39.67 .2977
Bus iness 27 1 23 3 39.41 .4292
Education 13 4 9 0 37 .00 .4365
Engineering 3 0 2 1 40.00 .2826
English & Journalism 9 0 9 0 38.33 .0383
Foreign Language 3 0 3 0 39.00 . 1542
Government & History 8 3 5 0 36.25 .5462
Home Economics 2 0 2 0 39.00 .1179
Law 3 0 3 0 39.33 .2089
Math. & Physics 5 2 3 0 33 .80 1.0662
Medicine 4 0 4 0 40.00 .3621
Psychology 2 1 1 0 33.00 1.0224
Sciences 8 0 7 1 41.37 1. 1205
Speech 4 0 3 1 40.75 .4634
Total 100 13 81 6 38.42
MTMA - Tapping
Agriculture 3 0 2 1 41.40 .6030
Arts & Science 6 0 6 0 45.00 1.5326
Business 27 1 25 1 41. 99 .4751
Education 13 2 11 0 39. 76 1. 3867
Engineering 3 0 2 1 49.30 1.9677
English & Journalism 9 0 9 0 40.40 1. 5490
Foreign Language 3 0 3 0 41.70 .3256
Government & History 8 0 7 1 44.66 . 9701
Home Economics 2 1 2 0 40.50 . 5297
Law 3 0 3 0 44.30 .7440
Math„& Physics 5 0 4 1 42 .96 . 1423
Medicine 4 0 4 0 41.16 1.6902
Psychology 2 0 1 0 41.40 .3956
Sciences 8 0 8 0 44.14 1.0248
Speech 4 1 3 0 43 .80 .2671Total 100 5 90 5 42 .62
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TABLE XXX (Continued)
Test and Curriculum N LOW Med. High Mean t Values*
MTMA - Dotting 
Agriculture 3 0 3 0 24 .43 1.1821
Arts & Science 6 0 5 1 22 .15 .0218
Business 27 0 22 5 21.95 . 1779
Education 13 3 8 2 20.71 . 7712
Engineering 3 0 3 0 22 .70 .2458
English & Journalism 9 1 7 1 20.00 .8754
Foreign Language 3 0 3 0 23 . 33 . 5821
Government & History 8 1 5 2 22.74 .2865
Home Economics 2 0 2 0 23 .00 . 2878
Law 3 1 1 1 28.23 2.6107
Math. & Physics 5 0 5 0 21.08 .7191
Medicine 4 0 3 2 23 .65 .6076
Psychology 2 0 2 0 25. 15 1.2257
Sciences 8 0 8 0 23 . 16 . 9365
Speech 4 0 3 0 21. 15 . 5914
Total 100 6 80 14 22 . 19
A significant difference at the .05 level requires 
a value of at least 1.98.
177
categories, although the variables are too numerous for the 
Chi-Square test to be applied successfully.
An investigation of the means of the subjects in 
each major field appears to be a valid frame of reference 
to use in this investigation of the differences between 
subjects in the various curricula. The mean of each cur­
ricula group was found to be either better or poorer than 
the mean of all the non-music majors. It should be noted 
that the groups contain such a small sample of the total 
population of majors in each field, that the results do not 
necessarily reflect the relative psychomotor strengths and 
weaknesses of the total populations of students in the 
various major fields.
The agriculture majors were above the non-music 
average on five tests and below average on f've. They tied 
with the English ~ journalism majors for the lowest mean 
score on the Purdue Right Hand Test. It would appear that 
this group performed slightly below average on the test bat­
tery, but were not significantly different at the .05 level 
on any of the subtests.
When compared with the means of all non-music majors 
the Arts and Science students were among the better groups 
taking the tests. They were above average on eight tests 
and below average on only two. They made the best score of 
any group on the Purdue Left Hand Test and were the only 
group which was significantly different on this test.
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According to the t test, their difference was significant at 
the .01 level.
The largest group of majors, the business majors, 
performed better than the non-music average on six tests and 
were below the average on the remaining four tests. Their 
difference was not significant on any test according to the 
t test of significance, though they made the lowest score of 
any group on the GTST. It appears that this group performed 
slightly better than average on the test as a whole.
The second largest group taking the tests was the 
group of education majors who performed better than the aver­
age on three tests: the Purdue Left Hand, Both Hands, and
Three Trial Total. They were below the average on the re­
maining seven tests, including the MTMA Tapping Test. They 
had the lowest mean of any group on this test and performed 
generally below the average on the battery of tests. The 
education majors performed best on the Purdue Both Hands 
Test; the difference was significant in comparison with the 
non-music average. This type of motility, as measured by 
the Both Hands Test, should be useful to the majority of this 
group who were elementary education majors.
The engineers tied with the law students for the 
group having the most means which were higher than any other 
group mean. Both groups achieved the best mean score on 
three tests and were above the average on eight of the ten 
tests.
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The engineers performed best on the MRM Turning Test, 
the Purdue Left Hand Test, and the MTMA Tapping Test. Of 
these three, the engineers' difference was significant on 
only one, the MRM Turning Test. The significance level was 
.001 and their score for this four trial test was about 20 
seconds faster than the total group's average.
The pre-law students were the best performers on the 
MRM Placing Test, the Purdue Right Hand Test, and the MTMA 
Dotting Test. The difference was significant at the .001 
level on the Right Hand Test and at the .02 level on the 
Dotting Test. Both tests involve right hand motility and 
indicate the subjects were very capable of performing this 
task on these two tests.
English and journalism majors produced the poorest 
score on the test battery by being the only group consis­
tently below the average on every test section and, in ad­
dition, made the lowest score on three tests: the MRM 
Placing Test, the Purdue Right Hand Test, and the MTMA 
Dotting Test. It will be recalled that the agriculture 
students also made the lowest score on the Purdue Right Hand 
Test. The English and journalism majors’ scores were differ­
ent at the .001 level on the placing Test and at the .01 
level on the Both Hands Test. Thus, this group was signifi­
cantly lower than the non-music average on 20%  of the tests.
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The small sample of language majors performed better 
than the average on eight tests and below the average on two 
tests. This group was apparently better than the average on 
the battery as a whole, but according to the t test, did not 
have a significant difference on any test.
Majors in the government and history curricula per­
formed better than average on only the two MTMA sections and 
were below the average on all of the other tests. They were 
negatively different on the Purdue Both Hands Test at the 
.001 level. The findings from these comparisons indicate 
one group of subjects who were better than the non-music 
average on only one type of test, the paper and pencil tests.
Home economics students made better than average 
scores on the GTST, the Purdue Assembly Test, and the MTMA 
Dotting Test. They made the lowest score of any group on 
the MRM Turning Test, and the Left Hand, Both Hands, and 
Three Trial Total sections of the Purdue. There was a sig­
nificant difference at the .01 level on the Both Hands Test 
and at the .001 level on the Left Hands Test. It would 
appear that these findings should not be considered an indi­
cation of the total population of home economics majors, 
since the sample contained only two subjects.
The five majors in math and physics performed better 
than the average on the gTST, Right Hand section of the 
Purdue, and the MTMA Tapping section. Of the seven tests on
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which they scored lower than average, they had a difference 
which was significant at the .01 level on the Purdue Left 
Hand Test. It appears that this group was predominantly 
below average on the test battery.
Students majoring in curricula leading to various 
medical professions scored better than average on all of 
the tests except the MTMA Tapping Test. They were signif­
icantly better than average at the .001 level on the two 
MRM tests and made the best mean score of any group on the 
GTST. This group, though small in number, made exception­
ally fine scores on the tests, which would appear to indicate 
a relatively high degree of psychomotor ability.
Psychology majors were above the non-music average 
on seven tests and were below the average on three tests: 
the Purdue Left Hand, Purdue Assembly, and MTMA Tapping 
tests. The best mean of all the groups of the non-music 
sample was made by the psychologists on the Purdue Both 
Hands and Three Trial Total Tests. However, imi/.cdiately 
following these two tests, they performed the poorest of any 
group on the Assembly section. The psychology majors had a 
difference which was significant and which was superior on 
another test, the Right Hand section of the Purdue. Over­
all, this group was above the average.
Subjects majoring in the sciences also scored better 
than average on the test battery and had the best mean score
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of any group on the Purdue Assembly Test. However, none of 
the scores were different at the .05 level of significance. 
They were below average on the Purdue Right Hand, Left Hand, 
and Three Trial Total. The findings indicate this group 
was consistently above average on the MRM tests, GTST, MTMA 
tests, and Purdue Assembly section, but performed below aver­
age on the tasks which involved only placing pins in holes.
The mean scores of the speech majors were below 
average on only two tests, the Purdue Left Hand and MTMA 
Dotting section. Of the tests on which their means were 
higher than average, only on the Purdue Right Hand Test was 
the difference significant; it was significant at the .001 
level. Though the sample of four is small, it may be that 
the performance of this group indicates some correlation 
between psychomotor abilities as demonstrated by public 
speaking and those psychomotor abilities as demonstrated by 
the movement of hand, arms, and fingers. At least one music 
educator has used a psychomotor test involving speaking as a 
means of evaluating instrumental music aptitude.'*'
Summary
Both the music and non-music subjects were classi­
fied as to sex, year of study, and curriculum. In addition,
■*-L. Bruce Jones, interview, Baton Rouge, La., Febru­
ary, 1969.
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the non-music subjects were classified as to typing ability 
and previous instrumental music experience. Some signifi­
cant findings are apparent as a result of the application of 
tests of significance to the data from the non-music group.
The females made statistically significant mean 
scores which were better than average on the Purdue Right 
Hand and Three Trial Total sections, while the men were sig­
nificantly better on the MRM Turning Test, according to the 
t test of significance. The Chi-Square test revealed no 
significant difference at the .05 level. The females ex­
celled on the Purdue series of tests, and the males excelled 
on the MRM, GTST, and MTMA tests.
No significant differences were apparent among the 
four classes of subjects following the application of the 
two tests of significance. The sophomores appeared to make 
the best composite scores on the test, followed by the 
juniors, seniors, and freshmen.
In a comparison of the typists and non-typists, the 
t test of significance revealed only the means of the Both 
Hands section of the Purdue to be significant. The typists 
performed best on this test and on the remaining Purdue test 
and MTMA tests. The Chi-Square test did not indicate any 
significant difference between the two samples.
The comparison between subjects having had instru­
mental experience and those with no previous instrumental
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experience revealed the former group to be superior on each 
test except the Purdue Right Hand section. Significance at 
the .05 level or better was indicated by both the t test and 
Chi-Square test between the two sets of scores for the MTMA 
Tapping Test. The t test also indicated significance for 
these means of the Purdue Assembly Test, and the Chi-Square 
test implied a significant difference occurred on the MRM 
Turning Test. All of the significant levels were .05 or 
better and all were in favor of the subjects having previ­
ously played an instrument.
The various curricula of the subjects taking the 
test battery provided another area for comparative purposes. 
Fourteen significantly different means were found in this 
comparison which was between each curriculum and the total 
non-music sample and involved the Fisher t test of signifi­
cance .
The arts and science majors were significantly 
better at the .01 level on the Purdue Left Hand section, and 
the education majors were also superior at the .05 level on 
the Both Hands section. Engineers were significantly differ­
ent on the positive side at the .001 level on the MRM Turn­
ing Test as were the Pre-law students on the Right Hana 
section of the Purdue. In addition the future lawyers were 
significantly better at the .02 level on the Dotting section 
of the MTMA.
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English and journalism students were negatively 
significant on the Placing section at the .001 level. Both
this group and the government and history majors were sig­
nificantly below the average on the Both Hands Test at the 
.01 and .001 levels respectively. Home economics majors had 
a significant difference and were below the average on the 
Both Hands and Left Hands sections of the Purdue at .01 and
.001 levels of significance. Math and physics majors were
also significantly below the total mean on the Left Hand 
section at the .01 leve1.
The pre-medical students were significantly better 
than the non-music average on both of the MRM tests at the 
.001 level of significance, while the psychologists were 
better at the .01 level on the Purdue Right Hand Test.
Speech majors performed well on the Right Hand Test also, 
and were significantly different at the .001 level.
CHAPTER VII
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
OF THE EXPERIMENT
Summary
The major purpose of this experiment was to compare 
the measurable psychomotor abilities of a group of under­
graduate instrumental music majors with a group of under­
graduate non-music majors. A sample of undergraduate 
instrumental music majors was chosen to be tested in this 
experiment, and a sample of undergraduate non-music majors 
was given the same tests for comparative purposes.
The null hypothesis tested in this experimental 
research project was: There is no difference between the
measurements of selected psychomotor abilities of under­
graduate instrumental music majors and the measurements of 
identical psychomotor abilities of undergraduate non-music 
majors. The application of the Fisher t test of signifi­
cance to the data revealed that there was no significant 
difference between the means of the two groups at the .05 
level, the level of significance required in this experiment. 
Thus the null hypothesis was not disproved, though the 
instrumental musicians' mean was superior to the mean of the 
non-music group on each test section. According to the
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results of the t tests, the greatest difference between the 
two groups occurred on the four trial MRM Turning Test, 
though this difference was not significant at the .05 level.
An investigation of the music group revealed that 
the male members of the group were superior to the female 
members on only one test, the GTST, but the difference was 
not significant at the .05 level of confidence. Of the line 
remaining comparisons, the t test and Chi-Square test of 
significance indicated that the females were significant±_i' 
better than the males on the Right Hand, Both Hands, and 
Three Trial Total sections of the Purdue tests and the 
Dotting section of the MTMA. The t test alone, denoted a 
significant difference existed between the two means on the 
MRM Placing Test and Purdue Assembly Test. Thus, the 
females were significantly better than the male group on six 
of the nine tests on which they made the best mean score, 
while the males were not significantly different from the 
females on the one test on which their mean was superior.
The findings from the tests were arranged according 
to the four college classes of the participants. Means were 
reported for the classes on each test section, however, no 
significant difference was attached to this difference by 
the t test, nor was there any significance reported in the 
distribution of scores by the Chi-Square test.
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The test results were also arranged according to the 
curricula represented within the instrumental music sample. 
The t test revealed no significant differences, while the 
Chi-Square test of significance indicated a significant dif­
ference at the .05 level or better on five sections of the 
test. It appears that the small number of subjects in the 
B.M. - Composition, B.M. - Theory, and b.A. curricula were 
responsible, to a large degree, for these differences. The 
scores from the Placing section appear to be significant 
due to the large number of low scores prevalent from the 
B.M. - Education and B.M. - Composition curricula. The 
B.M.Ed. students had more observed low scores than were to 
be expected on the Right Hand Test, while the B.M. - Applied 
and B.M. - Theory students had a large number of high scores 
on this test. The B.M.Ed. group of the music majors con­
tinued to have quite a few low scores in comparison with the 
total group on the Purdue Both Hands and Three Trial Total 
sections. Since the B.A. students had relatively high 
scores on these tests, the Chi-Square value indicated sig­
nificant differences occurred within the population on these 
two sections. In addition, it was concluded that the differ­
ences were significant on the Assembly Test, since all three 
of the B.A. contingency made high scores.
A wide range of differences occurred between the 
various subjects when they were classified according to
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their major instrument. However, the t test revealed the 
differences were not significant at the .05 level. The 
Chi-Square test was not applied to the data, since there 
were too many small sample s for this test to measure accu­
rately .
The music major sample was classified as to instru­
mental family; both the t test and Chi-Square tests were 
applied to the findings arranged in this manner. The t test 
revealed no significant difference at the .05 level, while 
the Chi-Square test revealed a significant difference did 
exist between the observed and expected scores on the 
Placing Test at the .001 level. The most apparent differ­
ences on this test occurred within the percussion and brass 
families. The percussionists had four of five subjects in 
the high score category; the remaining one made an average 
score. The brass group of thirty, had only one high per­
former , eight low performers, and twenty-one in the medium 
or average column.
An analysis of the findings indicates certain 
strengths and weaknesses in performance by the subjects 
according to their instrumental family. The brass instru­
mentalists were below average on all of the tests with the 
exception of the GTST. This was the only test on which they 
could be considered to be exceptionally proficient.
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The woodwind group was also primarily below average, 
as they were only slightly above average on the MRM tests 
and the Purdue Both Hands and Assembly tests. Their best 
scores occurred on the two Purdue tests according to the 
t value.
The percussionists were below average on only three 
tests: the Purdue Left Hand, Both Hands, and Assembly Tests.
It appears that the best performance occurred on the MRM 
Placing Test; their good performance on the MTMA Tapping 
Test, also merits attention.
Keyboard majors were exceptionally proficient on 
the Purdue Right Hand and Assembly tests and were below the 
total music average on only one test, the GTST.
Students majoring in stringed instruments made their 
best scores on the Purdue Right Hand and Both Hands tests 
and were below average on two tests; the MRM Turning Test 
and the Assembly Test of the Purdue series.
There were more significant differences apparent 
within the non-music group than were apparent within the 
music group as evidenced by significant differences at the 
.05 level or better on four tests following the application 
of the t test. The male sample of the non-music group was 
significantly better on the MRM Turning Test, while the 
females were significantly better on the Purdue Right Hand, 
Both Hands, and Three Trial Total tests. According to the
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test results, each group performed best on five of the ten 
tests. This compares with the male - female ratio of one 
to nine superior scores of the instrumental music sample.
The Chi-Square test did not attest to any signifi­
cant differences between the two groups, male and female. 
Neither the t test nor the Chi-Square test found any signif­
icant differences were in existence between the classes of 
the non-music group. These findings agree with the 
information retrieved from the same tests of significance
which were applied to the instrumental music groups.
The non-music group's test scores were divided into 
those of the typists and those of non-typists. The t and 
Chi-Square tests were applied to this arrangement of the 
scores, and only the t test revealed any significant differ­
ences between the two sets of data. The means of the non­
typist group were superior on the first three tests given, 
the two MRM tests and the GTST; the typists were superior 
on the remaining seven means from the Purdue and MTMA tests, 
though only the Purdue Both Hands Test was significantly 
different. This would seem to be the test they would most 
likely score better on, due to the nature of this test and
the psychomotor skill required in typing.
A dichotomy was made between the scores of the 
non-musicians who had some previous instrumental music ex­
perience and those who had not had previous instrumental
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experience. It was found that the former players of instru­
ments were superior on all tests except the Purdue Right 
Hand Test. The t and Chi-Square tests of significance 
indicated the subjects who had instrumental experience were 
significantly better on the Tapping Test. The t test alone 
indicated the means were significantly different on the per­
formance of the Purdue Assembly Test, while the Chi-Square 
value was significant on the MRM Turning section. The tests 
of significance indicated the non-music major subjects with 
some instrumental experience three or more years prior to 
the administration of the psychomotor tests, performed 
significantly better than the subjects with no previous 
instrumental experience on three tests: the MRM Turning Test, 
the Purdue Assembly Test, and the MTMA Tapping Test.
The non-music major group was also classified ac­
cording to fifteen subject areas in which the members of the 
group had major fields of study. According to the t values, 
students having majors in ten of these curricula produced 
means which varied significantly from those of the total 
non-music group. Both the psychology and speech majors were 
significantly better than the average with their performance 
on the Purdue Right Hand Test. The engineers and pre­
medicine students were significantly superior on the MRM 
Turning Test, and the future physicians were also signifi­
cantly above average on the MRM Placing Test. Arts and
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science majors excelled on the Purdue Right Hand Test, while 
the education majors also were significantly better on the 
Both Hands section of the Purdue. Pre-law students were 
significantly superior on the Right Hand Test of the Purdue 
series and the MTMA Dotting section.
Negative differences were recorded at a significant 
level for the group of English and journalism majors due to 
their performance on the MRM Placing and Purdue Both Hands 
tests. In addition home economics majors were significantly 
below average on the Left Hand and Both Hands sections of 
the Purdue. The mathematics and physics majors were also 
significantly under the mean on the Purdue Left Hand Test.
Conclusions
The performance of the undergraduate instrumental 
music majors on selected psychomotcr tests was superior to 
that of the undergraduate non-music majors, but the differ­
ence was not significant at the .05 level on any single test. 
It appears that undergraduate instrumental music majors can 
be expected to perform only slightly better than under­
graduate non-music majors on selected psychomotor tests 
which are purported to measure psychomotor abilities gener­
ally considered to be a part of the act of playing a musical 
instrument.
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Certain conclusions deemed to be pertinent to 
specific psychomotor tests will be arranged with each psy­
chomotor test in the following section of this chapter. It 
appears that the small number of participants within the 
non-music curricula and the limited information about the 
participants should invalidate any projections of specific 
inferences concerning strengths and weaknesses of total 
populations of these non-music curricula.
Conclusions Related to Specific Psychomotor Tests
Minnesota Rate of Manipulation Test - Placing.— The 
female instrumentalists performed significantly faster than 
the males of the music sample, while the males of the non­
music sample were slightly faster than the females of this 
group. However, the best group of the 200 subjects tested 
in this experiment was the percussion group. They were pri­
marily responsible for the significant differences when 
their scores were submitted to the Chi-Square test of 
significance and compared with the scores of other instru­
mental families of the music group. The percussionists 
consisted of five subjects; only one was a female. This 
was the best male dominated group of the instrumental sample 
taking the test battery. The type of manual dexterity 
measured by this test, called speed of gross movement, is 
apparently the same required of percussionists. It should
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be further noted that another group, the brasses, dominated 
by males by a ratio of twenty-six to four, performed least 
well on this test, indicating an apparent lack of positive 
correlation between this group and this test.
Minnesota Rate of Manipulation Test - Turning.— The 
Turning section of the MRM tests appears to contain certain 
psychomotor abilities either innate or acquired by instru­
mental musicians as indicated by the Chi-Square value 
obtained by comparing the non-music subjects who had prev­
ious instrumental music experience and those with no prev­
ious instrumental experience. The assumption is made that 
this test measures a psychomotor ability needed or used by 
all instrumentalists to some degree, since there are no 
indications of significant differences in existence between 
any of the music groups, though the percussionists performed 
better than any other group. The significant difference 
between the males and females of the non-music group does 
not appear to influence the difference found between the 
former instrumentalists and the subjects who had never 
played an instrument. The males of the non-music group were 
significantly better than the females, but 21 of the 41 who 
had previous instrumental experience were females, while
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only 2 5 of the 59 who had not hau previous instrumental ex­
perience were females. Thus these results indicate those 
with instrumental experience overcame the over-a11 defi­
ciency of the females to score significantly better than the 
other group.
It appears that the hand and finger dexterity 
required in this task is either improved by instrumental 
music experience or is an innate factor within the students 
who have played or continue to play a musical instrument.
The Groove Type Steadiness Tester.— The brass, per­
cussion, and string groups performed best on this test in 
relation to other instrumental groups taking the test bat­
tery, though a significant difference was not apparent. 
However, the fact that this was the only test on which the 
brass group performed better than the music average, appears 
to indicate that this test measures some psychomotor skill 
utilized by brass players, and was the only test in this 
battery which appears to have measured any special psycho­
motor skill of the brass players. It should be noted that 
the French hornists were the only brass players who did not 
score above average on this test within the brass group, 
thus implying that the skill may not be specific to this 
group.
The Purdue Right Hand Test.— The females of the
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music group were significantly better than the males on this 
test according to both tests of significance. This female 
advantage appears to carry over to the curricula comparisons, 
which indicated significant differences according to the 
Chi-Square test. The B.M. - Applied majors had an advantage 
over the B.M.Ed. majors which might be the result of the sex 
distribution of the samples. The Applied majors consisted 
of 29 females and 15 males, while the music education majors 
included 12 women and 36 men. The female advantage was also 
significant in the control group, which would tend to 
strengthen the premise: females perform significantly better
than the males on the Purdue Right Hand Test.
The Purdue Left Hand Test.— The Left Hand test re­
sults do not appear to relate any significant differences 
within the music group. Some significant differences did 
exist, as usual, on the curriculum classification study 
within the non-music group.
The Purdue Both Hands Test.— The female performance 
on the Both Hands Test was significantly superior in both 
student samples; the resulting significant differences are 
similar to the findings obtained from the Right Hand section. 
The influence of the females again appears to be evident on 
the differences found to exist between the curricula of the 
music sample. The B.A. and B.M. - Applied curriculum groups, 
each with a high proportion of females, were significantly
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better than the B.M.Ed. curriculum group, which is composed 
primarily of males. A very high significance was registered 
in favor of the typists in contrast to non-typists of the 
non-music major group. This test appears to adequately 
measure either innate or acquired psychomotor ability re­
quired of typists.
The Purdue Three Trial Total.— This test reflects 
the performance on the three preceding tests. Since the 
females from both samples were superior on two of the three 
tests used to establish this score, a significant difference 
was again evident when the Chi-Square test was applied to 
the different curricula of the Three Trial Total.
The Purdue Assembly Test.— Some contrasts in perform­
ance were evident on some comparisons involving this test.
The females of the music group were significantly better 
than the males, but the females of the non-music group were 
not significantly different from the males, due only to a 
slightly better score. The B.M. - Applied and the B.A. 
majors had the best score, as evident on the Chi-Square com­
parisons, and also had the highest percentage of females 
within the groups.
Comparisons within the non-music group were different 
from those reported above. The non-music group with previous 
instrumental experience performed significantly better than 
the group with no previous instrumental experience. This
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comparison gives credence to the theory that the Assembly 
Test measures a psychomotor ability, manipulative dexterity, 
used generally by instrumental musicians.
The MacQuarrie Test for Mechanical Ability - Tapping 
Test.— The principal information obtained concerning the 
Tapping Test would appear to be the significant difference 
found to exist within the non-music group between students 
with instrumental music experience and those without instru­
mental music experience. It appears, that the psychomotor 
ability measured by this test, wrist and finger speed, is 
either innate or is acquired as a result of instrumental 
participation.
The MacQuarrie Test for Mechanical Ability - Dotting 
Test.— The females of the music group were significantly 
superior to the males on the Dotting Test according to the 
t and Chi-Square tests. No other group was significantly 
different on this test, except the pre-law students.
General Conclusions
In addition to the specific conclusions regarding 
each test, there are some general conelusions which can be 
drawn as a result of this experiment.
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All Instrumental Musicians Do Not Exhibit Identical
Psychomotor Abilitj.es. The differences which are apparent 
between performances on the different tests by the various 
groups of musicians as classified in this study indicate 
that the psychomotor skill required of musicians varies with 
the instrument they play. The term skill in this reference 
refers to the psychomotor ability which is used and required 
of the musician in order for him to perform on his instru­
ment .
Most Significant Differences Observed Within the 
Instrumental Music Group Involved a Superior Performance by 
Groups Containing a Majority of Females. These female
groups tended to be superior on more tests than groups
having a male majority. The two most apparent exceptions 
were the brass group's performance on the GTST and the per­
cussionists' performance on some tests. However, it is not 
apparent if sex, instrument, instrumental family, or curric­
ulum is most influential in these phenomena. It may be that 
each music classification demands specific psychomotor 
skills and that the groups within each classification con­
tained a majority of females by chance. Music majors in the
B.A. - Applied curriculum, the string majors, and the key­
board majors are examples of groups doing generally better 
than average on the tests and which contain a majority of 
females.
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Instrumental Music Performance During Four Years of 
College Does Not Significantly Affect Psychomotor Ability. 
The lack of significant differences existing between classes 
of instrumentalists and a comparison of the means and scores 
of the four classes indicates that performance during the 
four years of college does not appreciably improve one's 
psychomotor abilities. However, this does not indicate that 
an initial increase does not take place following beginning 
instrumental practice. Thus, it is not evident if instru­
mental music performance and/or practice at other times of a 
person's musical training has any effect on his testable 
psychomotor ability.
The Significant Differences Found Within the Non- 
Music Sample Between Subjects Maioring in Various Subject 
Areas Indicate Certain Strengths and Weaknesses of Psycho- 
motor Ability. Even though there were small samples within 
the non-music group which would appear to invalidate the 
inference of differences in psychomotor abilities beyond 
this sample population, it appears that some significant 
differences do exist between the total populations of some 
of the subject areas. it is not believed the findings from 
this experiment lead to any definite conclusions about 
which groups accurately represent the total populations.
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Psychomotor Practice for Periods of Up to Forty 
Minutes will Increase Measurable Psychomotor Ability. The 
performance by both samples of students on the MTMA Tests 
appears to validate the premise that up to forty minutes of 
psychomotor practice will have a warm-up effect on the 
psychomotor abilities of persons. A comparison of the per­
formance of the two groups of 100 students with the pub­
lished norms indicates that the groups sampled in this 
experiment performed extremely well on the last two tests. 
They performed better in comparison with these published 
norms than they did on any of the other tests having pub­
lisher's norms available. The assumption is that the twenty 
to twenty-five minutes of testing preceding the administra­
tion of these two test sections provided the subject with a 
warm-up time during which he increased his proficiency to 
perform certain psychomotor tasks.
Recommendations
As was indicated at the beginning of this report, 
it is anticipated that this study will be one of many such 
studies which will offer information about the psychomotor 
abilities and skills of instrumental musicians. It is 
evident that many questions remain unanswered. The recom­
mendations which are introduced here come as a result of 
questions which became evident during the course of this
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experiment and which seem to be important in the search for 
more information concerning the psychomotor abilities of 
instrumental musicians as well as other occupational groups.
The Administration of Psychomotor Tests to Other 
Groups of Instrumental Musicians. The purpose of such 
experiments would be to (1) determine if various groups of 
instrumental musicians are different from one anotherj and 
(2) determine if there is any correlation between instrumen­
tal musical competence or music performance ability and 
psychomotor test results.
Several groups would appear to make a contribution 
to knowledge in this area if they could be tested for 
psychomotor ability such as symphony orchestra musicians, 
jazz and dance band musicians, studio instrumentalists, 
performing instrumental music teachers at the college - 
university level, performing organists and pianists, and 
select groups of college instrumentalists with an evaluation 
of their performing ability.
A Comparison of Psychomotor Abilities Between Male 
and Female Instrumentalists. A comparison of this type is 
needed to ascertain if an instrumentalist's sex determines 
strengths and weaknesses of psychomotor abilities or if some 
other variables, such as the instrument one plays, affect 
the results of psychomotor testing. It was observed in this
2 04
experiment that groups of instrumentalists with high per­
centages of females scored higher than male dominated 
groups on many tests. There is the possibility that the 
major instrument was the factor which caused the difference 
to exist and not the fact that there were more females 
engaged in the study of certain instruments or enrolled in 
certain curricula. A more conclusive study is needed which 
would involve a larger sample or a more even distribution 
of males and females who play instruments.
An Experimental Study to Determine the Predictive 
Value of psychomotor Tests for Instrumentalists. This 
type of atudy would involve administering the psychomotor 
tests which appear to correlate well with instrumental 
performance, to beginning instrumentalists. The test 
would be given to the subjects prior to instrumental study 
along with a musical aptitude test. Those who show suf­
ficient musical aptitude on the musical aptitude test 
should be given the psychomotor test in order to ascertain 
the instrument, on which the person would most likely 
succeed, if such things as physical characteristics were 
not a limiting factor. In addition it might be informa­
tive to allow some subjects whc scored low on the musical 
aptitude test to play an instrument in an effort to 
evaluate psychomotor tests as a predictive force alone.
The results would have to be evaluated very carefully
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in order to determine if the subjects made below average, 
average, or above average progress.
A Study of Psychomotor Abilities of Vocalists. This 
study would be an attempt to determine the extent to which 
vocalists have certain psychomotor abilities, the differences 
between vocalists’ psychomotor abilities and instrumental­
ists' abilities as well as the differences between vocalists 
and a control group of non-musicians.
An Investigation of the Psychomotor Abilities of 
Occupations Not Generally Considered as Manual Occupations. 
The non-music group’s performance in this experiment prompts 
this investigator to recommend more psychomotor research in 
non-music areas. Students majoring in engineering, pre-law, 
and pre-medicine, to cite a few examples, were significantly 
superior in comparison with the total non-music sample on 
some tests. More research is needed to discover the rela­
tive psychomotor abilities of these and other non-music 
groups.
The Administration of Other Psychomotor Tests to 
Measure Psychomotor Abilities of Instrumental Music Majors. 
There are other tests of psychomotor abilities which would 
appear to measure some psychomotor abilities used by instru­
mentalists as they perform on musical instruments. The
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differences found to exist between the music and non-music 
groups and within the music group are adequate indicators 
that the use of other tests might produce findings perti­
nent to the study of the psychomotor abilities of instru­
mental musicians.
The Development of New Tests to Measure Psychomotor 
Abilities of Instrumental Musicians. It appears that 
present tests of psychomotor abilities do not measure all, 
possibly the most important, psychomotor tasks which an 
instrumental musician must perform. The position of the 
hands and arms of a violinist during a performance would 
seem to require special psychomotor movements not testable 
by psychomotor tests presently available. Researchers 
should study the various psychomotor functions required of 
an instrumentalist and attempt to devise instruments to 
measure these psychomotor abilities.
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APPENDIX B 
RELIABILITY OF THE PURDUE PEGBOARD
by
Science Research Associatesj Inc. 
Chicago, Illinois






Right Hand College students (men and women) 434 .63* .84
Left Hand College students (men and women) 434 .60* .82
Both Hands College students (men and women) 434 .68* .86
Right + Left + Both College students (men) 175 .71* .88
Assembly College students (men and women) 434 .68* .86
Assembly Radio tube mounter trainees (women) 233 .76** .91
* Test-retest reliabilities of college students at Purdue University.
** From L. V. Surgent, "The Use of Aptitude Tests in the Selection of 
Radio Tube Mounters," Psychol. Monocrr., 1947, 61, No. 2, 1-40.
*** Three-trial reliabilities obtained in each case by "stepping-up"
one-trial reliability by means of the Spearman-Brown prophecy formula.
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APPENDIX C
PURDUE PEGBOARD RAW SCORE-PERCENTILE CONVERSION 
TABLES FOR MEN AND WOMEN 
by
Science Research Associates, Inc. 
Chicago, Illinois
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APPENDIX D
PERCENTILE NORMS OF 1000 MALES AND 1000 FEMALES AGED 
SIXTEEN AND UP FOR THE MACQUARRIE TEST FOR MECHAN­
ICAL ABILITY, TAPPING AND DOTTING SECTIONS
by
California Test Bureau 
Monterey, California
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PERCENTILE NORMS OF 1000 MALES AND 1000 FEMALES AGED 
SIXTEEN AND UP FOR THE MACQUARRIE TEST FOR MECHAN­
ICAL ABILITY, TAPPING AND DOTTING SECTIONS
Percentile Tapping Scores Dotting Scores
Ranks Females Males Both Females Males Both
99 59 58 59 32 31 31
95 51 50 50 27 26 26
90 48 47 48 25 25 25
80 45 44 44 23 23 23
70 43 41 42 22 22 22
fiO 41 39 40 21 21 21
50 39 38 38 20 20 20
40 38 35 37 19 19 19
30 36 34 35 18 18 18
20 34 32 33 17 17 17
10 31 29 30 16 15 15
5 29 27 28 15 14 14
1 22 23 23 12 12 12
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Undergraduate Instrumental Music Majors 
Louisiana State University
I would like to invite your participation in a research 
project which will involve measuring your motor ability by 
means of a series of tests. This is a pilot study in this 
area, and the information will be widely distributed. I 
think you will enjoy the several short sections of the test 
battery.
Please circle the times you have available for testing. 
Place this sheet in box 21 in the music office, and I shall 





Degree Sought_____ Major______ Major Instrument
Times Available
Monday Tuesday Wednesday Thursday Friday Saturday
7:30 A.M. 7:30 A.M. 7:30 A.M. 7: 30 A.M. 9:30 A.M.
8 : 30 3:30 P.M. 8 : 30 9: 30 8 : 30 10: 30
9: 30 4: 30 9: 30 10: 30 9:30 11: 30
3:30 P.M. 7: 00 3:30 P.M. 3: 00 P .M. 1:00 P.M.
4: 30 8 : 00 4:30 4: 00 2 : 00
7: 00 9: 00 7 : 00 7: 00 3 : 00
8 : 00 8 : 00 8 : 00 4: 00
9: 00 9: 00
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Undergraduate Noninstrumental Music Majors 
Louisiana State University
I would like to invite your participation in a research 
project which will involve measuring your motor ability by 
means of a series of tests. This is a pilot study in this 
area, and the information will be widely distributed. I 
think you will enjoy the several short sections of the test 
battery.
Please circle the times you have available for testing. 
Place this sheet in box 21 in the music office, and I shall 
contact you for a time. It will take about 3 0 minutes.
Your assistance will be most appreciated.
Sincerely,
We s1ey Me Coy
Name_____________________________ C 1 as s i f i cat ion___________________
Degree Sought_____ Major______ Minor______________________________
List Musical Instruments you have played and dates of active 
participation______________________________________________________
Times Available
Monday Tuesday Wednesday Thursday Friday Saturday
7: 30 A .M. 7:30 A,M, 8 : 00 A.M. 8 : 00 A.M. 9: 30
8 : 30 8 : 30 9: 30 8 : 30 10: 30
9: 30 9: 30 10: 30 9: 30 11: 30
3: 30 P.M. 3: 30 P.M. 3: 30 P.M. 10: 30 1: 00
4: 30 4:40 P.M. 4: 30 3: 00 P.M. 2 : 00
7: 00 7 : 00 7: 00 4:00 3: 00
8:00 8:00 8 : 00
9: 00
7: 00 
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Wesley Lawrence McCoy was born January 27, 1935, in
Memphis, Tennessee. He attended the public schools of Mem­
phis and graduated from Central High School in 1953.
From 1953 to 1957, M r . McCoy attended Louisiana 
State University, where he received a Bachelor of Music Edu­
cation degree. During these years he was a member of the 
Louisiana State University band and orchestra, Alpha Tau 
Omega fraternity, the Baton Rouge Symphony Orchestra, and 
served as president of the student body of the School of 
Music and president of Phi Mu Alpha Sinfonia during the 
1956-1957 school year.
In September of 1957, he began graduate work at the 
University of Louisville, where he received the Master of 
Music Education degree in August, 1958. In the fall of
1958, Mr. McCoy began taking course work at the Southern
Baptist Theological Seminary and received a Master of Sacred 
Music degree in 1960 from this institution. From 1958 to
1962, Mr. McCoy taught in the Louisville public Schools, was
Minister of Music in a Louisville church, was Assistant Con­
ductor of the Louisville Choral Union, and was an Instructor 
at the Southern Baptist Theological Seminary.
Mr. McCoy accepted the position of Assistant profes­
sor of Music and Director of Bands at Carson-Newman College,
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Jefferson City, Tennessee, in September of 1962. During the 
following five years, be was a member of the horn section of 
the Knoxville Symphony Orchestra and served as clinician and 
adjudicator at various music camps and festivals. In ad­
dition, he was author of several articles published in the 
Church Musician and the Youth Musician. In 1964, Mr. McCoy 
was co-chairman of the Republican party campaign for Jeffer­
son County, Tennessee.
In May of 1967, he received a Tital III grant for 
doctoral study and entered Louisiana State University.
During the 1968-1969 school year, Mr. McCoy held a graduate 
teaching fellowship at L.S.U. Also, he was elected a member 
of Pi Kappa Lambda, honorary music fraternity, and Phi Delta 
Kappa, honorary education fraternity.
He was appointed to the music faculty of the Univer­
sity of South Carolina in Columbia as Assistant Professor of 
Music in September, 1969, and is a hornist with the Columbia 
Philharmonic Orchestra. Mr. McCoy is listed in the 1969 edi 
tion of Who's Who in the South and Southwest.
EXAMINATION AND THESIS REPORT
Candidate: 




A C o m p a r i s o n  o f  Select Psychomotor Abilities of a Sample of Undergraduate 
Instrumental Music Majors and a Sample of Undergraduate Non-Music Majors
Approved:
M ajo r P ro fesso r  and Cbairm ad 
D ean  of the G ra d u a te  School
EXAMINING COMMITTEE.
D ate of Examination:
